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NOTICE: When government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation vhatsoever; and the fact that the Govern-
ment may have formnlated, furnished, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.
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* ~REVISION

FOLLOW OECIIIPTI(N OF' CHANGE WITM1 IREAN FdR CHAPof, CHANCEe EFPP(cT*rt~~r1
U INFORtMATIONd, PRQDUCTON ANO TOLN RNOAT ON' AMU YO',EC

.XTitle PagelUs RaviaedList of Activr Pages ISas Pago Rev. g t

'Pa~e Aevisiori &.ýodps. Add~ci new i1ages for, revisiona.
Fae :Lnde Ct R~evised titles of Figures 3 thru '50 8 thru.

,ý.o* and added new Pigures i$,dhiillt* ladeit
Paje 3, Paragraph 2'elolp, atvud, refkrence' to read "MX1L-E-

4M7A"1 dated "3 March 1959It iz lieu of "MIh..E-h4'7O"
datod "1 June 1955.11 (4S~eraeded)'., De~leted refer-
once to -- A fi

ia(~ .4 Paragraph 2.1.3', 1)eletoc ro±'cLence to A.F )-luletin 67th.
1 4 (Cancelled).

?a,,,*h Parst~raph 2.2.1, Doe1te,.i rofarcnce to VI-101.)l, adde~d la
raf~ronce to D2-4123,

Sp,~a Pxivgraph 3e.l.2.1.l.1 Critical. M'aterials, deleted all#
Pa Ie 7, Paragr'aph 3%1.1.10,o Revise( to read "All) casze protrul.

bbfiora in lieu of "all. connectors and otber case pro-

"A a, 7s'Parkagrph 3.1.1,Addod banten'ce "Weii,)ht economy is

Patwguý Pam1 ;,raph 3*161.2.6, Rb..written to detail grounding
7ar rvquiroxents.

US, Pragft~ph 3@.195#~?21 Last sentencep delotAaLafe
vendor.4 Paragraph 3.1.2.1.4, Ro-written to provide moreI
det~ilid informati±or about coolingo

.7So Ps 13t, Parii~raphi 3.1.2.1.3, Re-written to provide more
* deti.1d: ir4fornation ubout power source. Added

reqauir~amtit Lo-r ddormiary power lupply and convertor
4 sh~ort .c~fruit protectiozn.Dltdsnno

ýi:, lpaslj, Piaragzph 3.1*2,1.11, eee is etne
Pa 00o 131 Pard~rkph .3.1.2.1*12 Cnant~ed to redd "gi-ound poweir

~41. uppl4ea" i.n 14b of. "auxiliary power supplies."4
"Ac dopt"-in lieu-of "llrLit'".

'Pge 1ýpParairaph 3.le2i2,,.- changied to read "below thie
Sunxiodulited c~rrior 1.velft in lieu of "do~tn from the~

carrier level,*.

I ,"The'RF section etc.", Added last nruntence "The
* deviat4oli sha.l3. etc."

t~a~slt~ rart7a~ Djtgdd second arentancoe.
*Po.ge 17# X .w pýrg h- 3.,2.1. 2.3' , a~d~ed to' de titil .!r~undiný

1PAj;*23, P'arag~raph 3@ 2,2.1#40.o 'Added oaent'ine W, )A.rify

9MOENG 'A I V NE, CnAPANY ,. **~4;, Ow" o~q j



> FOLLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE, CHANGE EFETV- A
W '.ECIV & U * _j-INFORMATION, PRODUJCTION AND TOOLING INFORMATION, RERUN DDA-S, ETC. W W W

A Fg 2.aarh3...4,Addeo lower limit of minu±s 0.1 'See page Rev. g
volts to ne~ative potential.

age 25,Eev para~ribpki 3*3.1.2.31 addt.-d to reference paraj.aph
.j.2.l.2*3 for Lroundnjb; requiremoents..

Page 28j, Paragraph 3.3.2.1.2, Repl,.ced "(U-5v)" anid "(0-50mv)"
wit~h "(0 to + 5 voltas)" arnd "(0 to +5C0 millivolts)"

"Any w~intionof# etc*"
go 290 ragraaph 3.)*2.l.79 aeleted aI.!# refer~ence made to

moepotential. Chanked "nw t'nor"

temperaturetew oni therun i L0*ft

go33#,aarp **oj elcd 05)1 arid 1(_UV
with"(0 to+5 volts)" 6n 10to +50Miivolts)"
reuective~j, uA~l k.1]acei. Replaced (a) (U) anu (c) to
read, 'Any combination of,, etc."

g33,Paraaraph 3.4.2.3# de oedtie ,omtohabout cooling. de redtldifomio
'age 34#, Paragraph 3.,591.1.3, Deleted words 'amplifier"

and "amplifieris".
I go 369Parea,raph 3.5.1.2.3, Electrical Coue Compliance,,

deleted al~l.
90g 40# ftragraph 36.52.1.6, Added def:inition of operation life~l
go 429 Paragraphi 4.1.2.2,, Last sentences deleted "at no

additional cost to the buyer*
kgo 44# Paragraph 4.3.1.39 Re-written to reference new Figure

8 for Acce tance Test vibration envelope.
?ge 44j, Paragraph .02.1, Wording changed for clarification
%go 46j, Paragraph 4.3.4.1, Remuritten to reference new vib'rato
jage Figre 15ad:1nliuo specifying rmz

ýgo 7P araraph4.51,,Re-written to clarify the number of
testunis rquied.Added sentence: "Sach ttLst article

tetc**L ~i

hage 47, Paragraph 4.5.1.4.1 Changed to refeenc1 Fiure to c apndae
for aditiou of Fi rgurae s 9 and lu.4lad4...2

Page 14y, Paragraph 4.5.1.6, Re-writ~ten to detail thie tnemperatue*

BOEING ttud AIPAN OMPNsto ~ O
Sae &ATTLE pag fo. compIetToN of.~ tepeatr -altitude

flAC1o.LA4 Rua



* REVISION a IMAIII
"> FOLLOW DESCRTIPCTN OF CHANGE WITH: REASON FOR CHANCE, CHANGE EFFECTIVE I, qI I•I O .
CK INFORMATION, PRODUCTION AND TOOLING INFORMATION. RERUN DDA'$, ETC. W "! C a, .

A age 4•, Paragraph 4o5.1,7 moved from page 49 to Page 50 due to See page Rev. g
re-writ•ug paragraph 4.5.1.6,

a-e 50, Paragraph 4.5.1.7a Re-written for clirification,
reference mude to Figures 9 and 10 for vibration
requirements in lieu of specifying vibration amplitudeas

Paoe 519 Para6 raph 4.5.2, Re-written to clarify the number of
test units required.

Page 51&,New Page added Am404 re-writing paragraph 4.5.2.
Pale 53p Paragraph L.5.245.2, Re-written to det-il the

temperature-altitude test.

Page 59, Paragraph 4.5.2.5.3, Re-written to detail the
temperature-altitude test,

Page ý55 Paragraph .. 5.2.74 Re-written to detail the Interfer-
ence Tests required.

Pae 55, Parabr.ph 4.,.2.6 moved from page 55 to 56 due to
re-writing paragraph 4.5.2.7*

Page 56a Section 4.5.2.82 Re-written for clarification,
reference made to Figores V and 10 for vibration

Srequirements in lieu of specifyine vioration amplituuesa
IPae 56apkew page addea due to re-writing para~rapne 4.5.2.7 andi

4.5.2.8# and due to new paraorap. 4.5.2.9.
'Pate ;*,Section 4.5.2. (Contla) re-written due to rewriting

section 4.5*2,.b
Pabe 56aNMw paragraph 6.5.2.9 added for Shock Teat requirement.•
;aPg 57, Pagrm p 4.5-.9 Deleted "acceleration* added "shock".
fPao 57, Paragraph 4.5.-.l, le-written to reference Figure 3 forj

vibration requirements in lieu of specifying vibration! amplitudes.

IPaae 56s Paragraph 4.5.3e2.2, Changed to read wMIL..E-4970A" and
"procedure IV" in lieu of "IL-E-0iO" and "procedure
Vi 6 m, ltvi:,ed to read: "While unpackaoedetc."

'Pa go , Noew Paragraph 4.7.3 added for E3vidence of Acceptance Teott.
ýPage 65, Para.raph 6.191.2s Re-written to clarify intended use.
tPafe 65, Para,;raph 6.1.1.4, Added new paragraph to read "Failurej
I of the RI Sectionetc."

Sa6e 65a,Mew Page added due to addiAonal paragrapn 6.1.2.3.
'age 66, Paragraph 6.2.1, Refejrence nAde to D2-4123 for Design

Proposal Approval, in lieu of paragraph 6.4.3.
Page 70, Paragraph 6,3.10# Revised definition of reliability.
'Pate 73, Paragr'aph 6.4.*3,3& Proposal Revisions requirementsa

deleted all.
Pafge 73s Paragraph 6.4.3-1.5a 4ictation Program Schedule requirco

ments, deleted all.
Pae 74, Section 6.4.3.2, Deleted all specific exhiits listed,

* reference made to D2-4123 for specific exhibits
required.

BOEING AIRPLANE COMPANY NO. PAGE

SEATTLE 24. WASMIIOTON WJWISA) 0 1 -D- ' 2 •)3A
lllA•I•]L4-R2 '•j
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W>> FOLLOW DESCRIPTION OF CHANGE WITH' REASON FOR CHANGE, CHANGE EFFECTIVEJjJIL
U INFORMATION, PRODUCTION AND TOOLING INFORMATION. RERUN DDA*S. ETC. a

A age 76 Paragraph 6.e9.4.39 Imtallatdon and Maintenance See page Rev. g
Instructions requirements, deleted all.

go di, Paragraph 6.6.1, Request for QAotation re-worded.
Mge dl, Paragraph 6.6.2, Reference ,m-de to D2-h123 in IL--u of

pdragraph 6.*4.3, p ragruph *o-worded.
'age dp, Paragraph 6.6.3, Deleted last sentence.
goe 61, Paragrapa 5.6.t4, Firm 4iotation, deleted all.
, ge dl, Paragraph 6.6.5, Plrchaae Order, re-wordeu.

ge 82, Paragraph 6.6.7, Added (e) "Interference Control" etc.
Paao 90, Figure 41, Re-drawn to skow dosi-.n requirements of

%5• in lieu of anticipated fligit vibration of 1g ras. 2
Page 93., Figure 5, Re-drawn to show design requirements of 01,; I

cp. 5-1-.O cps, with 12 db roll-off to 209 cpa, in lieo
of antic~pated flight vibration of 0.03 g /cp. 5-25 cpsa
and O.l• /cps 5-2OO cps

Page 93,?ij. 7,R&-drawn to show u.2g 2/cps 5-lOOOcps roll-of £ to 2OOOcps.
tea 94s zigure 8,, Urainc. uibration envelope deleted.
* iteklaced with new Figure 8 for Instrumeatation Compart-
, msent equipment acceptance test vibration envelopes
6as~on for Cnmue: Clarification of specification.

Page 31, Paragraphs 3.4.1.3.1 and 3.4.1.3.2 changed to read
"s•ection 3 .4.20 in lieu of "section 3.4.2.2"1

age 37j FPaxugraph 3.!..1.3# Changed to ruad "3.•%2" in lieu of
-1 "35..2.2.1
:Page 37, Paragrapn 3.5.1.3.1.2, Vibration, deleted all.
Paj•e 37, Paragraph 3.5.1.3.1.14, Shock, deleted all.
;Pmge 89# Fi,;ure 3, fie-drawn to show 5g peak in lieu of 3.5g and
* 2f peak in lieu of" 1.5g.
Page 92, Figure 6, Re-drawn to shown 7g peak in lieu of 5g.
lPage 95, Figure 9, He-drawn to show hg peak in lieu of 3!.
STitle changed to read "envelope for reliabLity tests

in lieu of "teist euvelope for equipment operative(inA -
zaentution comparument)." 

t

ýPate 96, Fitgure 12g Replaced "0.5 micro sec. max." with
"5.0) micro sec. frror"

INeason for Chwwge: Engine~ering Zrr

Title Pags Is Added Reliability Group signmature.
gage 3, Paragrapn 2.i.1, Added reference to A1L-S-5hUUC &

MIL-F-1 4072.
[Page 3a, New Page added. Referena to MIL-C-250$Q Added.
iage 3a, Paragraph 2.1.2 moved from page 3, added reference

Pa6e .& Para~raph 2.2. added to reference assigned frequency
for tranamitter.

1Pabe 4s Paragraph 2.l.o, Deleted reference to ;43336 for use
of metals.

MDE NO. PAGE
BOEING AIRPLANE COMPANY ' / - 2C <!c. -R v-.

SEATTLE 24, WASHINGTON AaI-'%A

S ,, - --• .-C 1 .. '



REVISION

> FOLLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE, CHANGE EFFECTIVE
UJ WIW a:4 J 0!Z bAJWI

SINFORMATION, PRODUCTION AND TOOLING INFORMATION, RERUN DDA'S, ETC. WWULWU

A e 4. Parajraph 2.2.1, Added reference to &•S 10-26 and to See pate Rev. g
"A~c $.ý6.

a t1e 4-, Neo pa~e added due to addition of reference above,
Pae 6, ;Paragraph 3.i.*.1 .2.3, Deleted requirement for use of

measto 'be In acor wth MS 33566o

uage 6. Pra rap . 1 ... New 3ararap. added for
siUrdilar and Dissimilar metals.

Pabe 6, Paragraph 3.1.1.i.4, Revised paragraph headirg to read
"Maintainatillty" in lieu of "Ifintenance Convenience"#
added sentence "Maintalnability shall be considereds,"et.

Pae j, PAraeraph 3.1.1.1.7, Added requirement for dra'naoe
provisions if unit is not sealed, pi'rareph re-worded f( r

Page 7, Paragraph 3.11.1i.-.39 Revived to reouire test points
monitor the out,.ut voltage of the p~ase detector.

page bp Paragrapza 3-..1.2.3, Delet~a "Kirk, .Lectronica".
Chneed "coavan" Wo "cannon"

Page ba, New page added due to re-writing 3.1.1.2.6.
*e ba, Paragrapn 3.1.1.2.7 mtved from pa 6 e 0 due to re-

i writin,, 3.1.1.2.6.

Page 9# kara,;raph 3.1.l.3.1.5.1, Added paragraph La z1brify
packaging in tne environment specified.

tage i, 'aratrapn ,.l.L.J.1.6, Added reference to 3.1..3.1..051
age 5', 'araorapn 3.1.1.3.1.7, Added refere~ice to 3.1.1.1.2.2 0

ari 3.i.1.3.1.5.1.

ýaee iU, Paragraer. 3.1.i.-3.2.5, Reviaed to read "15," in Lieu
of "lOC

go 13, Para&,rapn 3.1.2.1.9, Added feedback current limitation.
go 13, ?ara. 3e.1.2.1.iu.3, Qanged tolerance to read "±3%u in

lieu of "+-,"
page 13# Para,.raph 3....2.l.•d.4, Coianged rise time to U.. to

0&.. microsecunds in ilea of I tk 1.5 micrusecona&,

c:Lnded Sall timx to j.3 to J.7 microsuconds In lieu
of I to i.n z~icroseconda.

kat~e 14y Arabrapa 3.1.2.2.3, I-written to aud adjustment
requirement.

Pugo 14, rara~raph 3.1.2.2.?, Revilsed to require 102db down from
carrier level for alloca Lea raceiver p;ssDoas and
added ientence "Snould a filter be rLquired, etc."

'age 14, Farajapn 3.1.2.2.7, Reviseu second seten-e to read:
"The center frequency'. specified, etc."

?age 21, Paragraph 3.2.z14.il, Added "or four, etc."
?ge 14, Paragraph 3.1.2.2.6p Revised to read "l db/octaVe

in lieu of "16 db/octave"; Added sentence "ihe vendor
will be, etc."

Iage 16, Section 3.2, Added sentence to allow for multiplexer
i requirement in programiner.

MODEL NO. PAOGE
BOEING AIRPLANE COMPANY • . ....

SEATTLE 24, WASHINGTON UJ•-'I3A

*AC 1.6S1 A-R2
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FOLLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE, CHANGE EFFECTIVE 1. R u~0

wU W U Z.0W W
a INFORMATION, PRObU9TION AND TOOLING INFORMATION. RERUN DOA'S, ETC. a or u an U

A Page 16, Paragraph 3.2.1.1# Added paragraph 3.1.1.1.10 to Use pa goe Rv. g
exceptions.

Page 16, Paragraphi )*2.1lel1S Revised para.-raph headin.,, to fead
"Nainlainabili~ty" in lieu& of "JMaint~enanc..Conven3.ence",
added Lantence "'Haintainabi.lity shall be considered'1,
added multiplexor card roquiremente

!Paige 16a,NBew paragraprl 3.2.1.1.5 addeu for Physical Size*
Page 16aNew page added for 3.2.1.1.14.4 due to rewr..ting

3.2.1.1.1.
'Pa~e 17, Para~raph 3.2.1.2# Added 3.1.1.2.6 to exceptions.
Page 17j, Para~~raph 3o2.1.2.1# i~lectrical Connectors# revised tol

require pig~tailis in lieu of coun.ectorse
Pao. 17, Parar~raph 3.2.1.2.1,, Deleted "epoxy resin per MIL-J.-

l6y23C", added "the type of sealanti, etc."
:Paie 181, Paragr~ph 3.2.1.14# Added *with the exception that, etch"
Page 19, Paragraph 3.2.2.1.1# Chan~ged section to allow for

multiplexer capability..
* Pagu 19a,New page to allow for multiplexer addition. Paragraph!

3o2.2.1.1.e. added "or four multiplexeras etc."
Pag~e 22, Paraigraph 3.2.2.1.6, Added requirement for secondary

power supply and connector short circuit protection,
reference added to paragraph 3.1.2.1.3 for soLrce
impedance. Added "or £o-.r" etc.

!Pa~e 22, Paragraph 3.2.2.i.7,j Added feedback current ljnitation.1
Pa~,e 23a,Added new p-te for Detail Emquirement8 of Multiplexer

function of 10-201402-1.

jPaue 214, Paragrapia 3...,Added piarabraph, 3.1lel1.±0 to
exý.eptionse

Pa,,* 214, Paragraph 3....,Revise,, para yapn headin,,to read,

added sent#once "Maint~Ainability shall be cunsideredlove#c
!Paj~e 214P Paragraph 3.3.1.1*5# Nowv paragraph added for Physical

i Page 25, Para~,raph 3.3.1.2, Added 3.1.1.2.6.
?a te 2ba,NKew pi,,e addea due to revising 3.3.2.1.2.
Pbao 31, Paragraph 3.14.1.2, Changed "3.1.1.2.3" to read

3.1.1.2.6 and 3.1.1.2.7.
Page 31, New paragraph 3.14.1.2.14 added to reference paragraph

3.2.1.2.2 for bonding requirements.
Pag~e 32,. Para~raph 3.14.1.3.2.5, Changed to read "15g" in lieu

of lugs
Pa,,e 314, Paragraph 3.5e.l.1.1 Revised para.-raph heading to

read "Maintainability' in lieu of "Ma4 intean~yce
Convenienceu, added sentence "Maintainability shall be
considered", etc. to

IPage 314, Paragraph 3.5.1.1.5 "Physical S~.e and Weight" moved
page 314a due to rewrittine. of the paragraph.

(f' Page 31, New Paragraph 3.14.1.2.3 added to reference para(,,-&ph
3.2.1.2.3 for Spounding requirements.

________MO~VDEL- NO. P-E
BOEING AIRPLANE COMPANY PA E

SEATTLE 24, WASHINGTON

OAC 1681 A-R2a-w
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> FOLLOW DESCRIPTION OF "•4UAGE WITH: REASON FOR CHANGE, CHANGE EFFECTIVE ) 3W

0: INFORMATION, PRODUCTION AND TOOLING INFORMATION, RERUN DDA'S, ETC. z m a U

A ;Pae 314aPage added to inolude revision, Parabraph 3.5.1.1.5
Revised space and weight requireminta for clarificatio*.

-t Pe 35P Paragraph 3.5.1o1.61# Revised finish requirements to
ue in accordance with D2-4o5l in lieu of KIL-i-•4l5o.
Changed color num.ber to be 36492 in .Le* of 26329.
Added color number 34300 and type TT-X-527 enmel.

Pa 6e 35, New paragraph 3.5.1.1.6.1 added to reference MIL-F-
14072 for use of dissimilar metals. > 5

Pa~e 3?, New porat~raph 3,5..1I.7 added to reference MIL-E-4l5bB
for safety requirements.

Page 36, New para,,raph 3.5.1.2.4 added for grounding require-
ments, I

Page 3b, Now section 3.•.1*5 added for Human Factors require-msntso .

Page 3b&,New page added for continuation of section 3.-.i.5.
Page 5ua,gew page added for new Shock Test pira ,raph.
Page 54, Paragraph 4.5.2.5.3, Deleted. i

Pa ge 5b , Pararaph h. .3.2.1, Free Drop Te~t, deleted al.Le
Pa'e 96, Figuje 10, Re-drawn to ahowW9.O3g/cpa 5-25 cps,

u.lg /cps 25-10UU cus with 12 db roll-off to 2000
cpe in lies of O.ig4/cps 5-10U0 cpa with roll-off
to 0.025 j/cps at 2000 cps. Title changed
"envelope for reliability tests" in L eU of "test
envelope for equipment operative (ýnatrumentation
compartment)."

Paee 99,p Figure 13, bpreaentative waveform for digital output
complex to RF section revised to show a rise time of
0.1 to 0.3 microseconds and a fall time of 0.3 to 0.7
micto• secondse

Pago ljOa, New Figure 15 added for Ioterstage equipment
Acceptance Test vibration envelope.

Pa~e LUbg Xew Figure 16 added for Sock Test Spectrum.

Pa,e lioc, Jew Figure 17 for Tenmperature-Altitude Testh. ,

Reason for Cnige, Completion of basic design. s

Revision A change Affective# R&D Kisliles 003j014 and on. ' I

AIRPMODL NO. PAGE
SEATTLE 24, WASHINGTON NO. /LV/-

SAC 101 A-R2 1170QD



"REVISION

FOLLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE, CHANGE EFFECTIVE

.INFORMATION, PRODUCTION AND TOOLING INFORMATION, RERUN DDA'S, ETC. a W

B Page Revision h added
Page Index "as, added paragraph 3.6 for design of sled trans-
mitter and paragraph 4.5.4 for (qualificatioa) test of l.lcd
transmitter.
Page Tudex "c" added Figure lb to index.
Page 1, Section l.!dded.81ed Utapkitter tol.cope of the

specification. 4
Page 2# Paragraph 1.3 added paragraph to complete scope of

sled transmitter specification.
Page 3, Added MlL-E-05272B to CbVeramnt Documents.
Page 46a, Page added to include revision. paragraph 4.3.6,

"Nlndividual tests for 10-20402-50.,
Page I47, Change4 paraIrapn 63.,6 to 4.3.7 due to addition of

sled transmitter te-st requirements.
Page 47& Paragraph 4.5.1, added paragraph 4*5,1.6.l to

exceptions.
Pae 56, Paragraph 4.5.4. Preprocuction tesL as applicable to

sled transmitter.
Pa e 5ba, New .age added to complete sled transmitter qualifi-

cation test,.
Page 65a, Paragraph 6.1.3, Added paragraph to show dntended

use of sled transmitter.
Page 40a, Added page to include Sled transmitter aesign

requirements.
Page hob, Added page to inciuue sled tpnsmitter# electrical

requirements and environmental conditions.
Page 4ucs Added page to include sled transmitt,r reliability

requirements.
Page hod, Auded page to include sled transmitter detailed

requirements.
Page 4uej, Added page for continu~ation of detailed requirements

for sled transmitter.
Page k9fp Added page for completion of detailed requirements

for the sled transmitter.
Page 40Oj, Added page to include sled transmitter primary

power variation requirement.
Page 1OOddNew Figure 18 for Holloman AFB teat sled for PCM/FM

telemetry.
Reason for Changel Procure p.rts for Downey & Holloman Inte-S.... gration Teslts.

Revision B Change effectivet M&D sled tests Downey-HollomanAFE

Page 14s, Paragraph 3.1.2.2.3, Changed to read "17 watts in
lieu of "15 watts". (Pr a 9"17 

'00 i

Page 17, Paragraph 3.)a-.e2*3.ý,Deleted Individual signal,
power and". (PHR 9500)

Page 50, Paragraph 4@591,6.1 added new paragraph for addition
cross-modulation test requirement. (PER 9500)

Reason for Changell mpletion of basic design.

Rvision B Change effective WB isiles 003#004 and on.

BOEING AIRPLANE COMPANY IVMOEL NO. PAGE
SEATTLE 24, WASHINGTON WS-_1 .
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REVISION F T 1I J
> FOLLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE, CHANGE EFFECTIVE u ...

L)~?~I~oN. _-__,_____.___ ______

1z INFORMATION, PRODUCTION AND TOOLING INFORMATION, RERUN DDA'S, ETC. w lul CK T L) .,?___"_.. ... __ .I _, 1 _

C Title Page II Revised list of active pages
Title rap IlI New Page added for additional specification
pages

Page goevision ijk I Add mew pages for revisions
Page Index a, added section 3.7 for -6 requirements, deleted

-3 requirements.

Page 1p Paragraph 1.1.3p Deleted -3 from scope. (MR 9500)
Page 2, Paragraph l.4h, Added multiplexer system (-6) to

scope (PRR 9510)
Page 4a, Paragraph 2.2.3, Referenced date and added "2- 44h6+

-8-364" in lieu of "2.4446.8-3450 (PRR 95O0)
Page 3a, Paragraph 2.1.2, Rbvised MIL-STD-121 in lieu of

12A (PHI 9500)
Page 10, Paragraph 3.1.1.*4.1, Revised to include Reliability

of complete telemetry system (PBR 95u0)
Page 16• Section 3.2, Deleted multiplexer function from

programmer.
Page 16, Paragraph 3.2#1.1.1, Deleted reference to aultiplexe'

function.
Page la, Paragraph 3.2.1.1.5, Deleted last sentence (PHR 95UU)t
Page 17, Paragraph 3.2.1.2.1, Revised connection requirements

(Pak 95uo)
Page 18, Paragraph 3.2.1. 4 Removed reliability requirement

for the multiplexer function of programmer
Page 11, Paragraph 3.2.2.1.1, Revised logic requirement for

channel "b"
Page 19a, Paragraph 3.2.2.1.1.2, Deleted "'Ihe three or four"

Page 21, Paragraph 3.2.2.1.ýL.l, Deleted "three or four" and
"(as required)"w"

Page 22, Paragraph 3.2.2.1.6p Deleted "three or four"
Pa e 22,, Paragraph 3.2.2.1.-4.3, Added "...1% for 0 to plus

10 my channels (M-TI 9500)
Page 23, Paragraph 3.2.2.2.2, Added 0 to +10 my accuracy

(Fiin 9500)
Page 23a, Paragraph 3.3.2.3, Deleted multiplexer requirements

for the programmer
Page 24, Para&Pb 3.3. . , Revised to -100 cards in lieu

of -10 cards (PRK 9500)
Page 27, Paragraph 3.3.1.4, Deleted last sentence (nRR 9500)
Page 28, Paragraph 3.3.2.1.2, Revised to increase capacity

of m4tiplexer -2
Page 29j, Paragraph 3.3.2.1.,6., Revised sampling rate to

16,uO spa total.
Page 16, Paragraph 3.2.1.1.2, Deleted reference to multiplexer

function.

MODE NO PG
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FOLLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE, CHANGE EFFECTIVE z 3z O.
INFORMATION, PRODUCTION AND TOOLING INFORMATION. RERUN DDA'S, ETC. u u .. . w

C Page 30p Paragraph 3.3.2.2.5j Revised to include 0 to + 10.,
channels. (PER 9500)

Page 30, Paru&raph 3.3.2.2.6,1,Included 0 to +lOmv feed back""&0* •,ur•ent.'"(PfiR 9500)
Page 3U, Paragrapn 3.3.2.2.7.2, Rbv1sed to 00 to + 10 my"

in lieu of "1eqtlevols. (PER 950o)
Page# 31,32,33, Deleted Assign Requirements for 10-20402-3

(PHl 9500)
Page 34, Paragraph 3.5.1.1, Added paragraph 3.1•.1.15 to

exception. (PM 9500)
Page 34a, Paragraph 3.5.1.1.6, Added ne graph to delete

D 15-2300 requireart. (PlUI 9;500)
Page 40h, Page added for Design Requirements of 10-20402-6

(Ma 95u0)
Page W0i, Page added for General Requirements of 10-2U402-6

(PRR 9500)
IPage [0 J Page added for detail requirements of 10-20402-6

(PIRa 9500)
Pace 40kp Page added for completion of requirements for

10-20402-6 (PFt 95uo)
Page 44, Paragraph 4.3.2.1. Revised second paragraph to

include "-6" in lieu of "-3" (PRR 9500)
Page 45, Paragraph [.3.4, Revised to ". . . tests for

10-20402-60 in lieu uf ". ' . 10-20402-3" (PRR 95001)
Page 46, Paragraph 4.3.*4.1, Revised to include "-6" in lieuSof "-3" (PRR 9500)

Page 47, Paragraph 4,3.7, Added -. 6" deleted "% • , -.
(PeR 9500)

Page 47p Paragraph 4.4.1, Added " . . -6" deleted " . . -3"
(PHR 95W0)

Page 48, Paragraph 4.5.1.4.2, Revised to include -6 systemin lieu of -3. (Pm 95oo)Page 51, Paragraph 4.5.2, Revised paragraph to include -6

system in lieu of -3 multiplexer, (PiR 9500)
Page 52, Paragraph 4•5.2.3.2, Revised to include -6 system

in iieu of -3 multiplexer. (PRR 9500)
Page 53, Paragraph 45.o2.4.1, Revised to include -P6 system

in lieu of -3 multiplexer. (PRR 9500)
Page 53, Paragraph 4.5.2.5.2, Revised to include -6 system

in lieu of -3 multiplexer. (P15 9500)
Page 56, Paragraph 4.5.2.8# Deleted (PMR 9500)
Page 56a, Paragrapi 6.5.2.8, Deleted (IRR 9500)
Page 50, Paragraph 4.5.1.7, Revised reliability tests to

inciude complete telemutry system. (PRR 9500)
Page 50a, Paragraph 4.5.1.7 Revised for new reliability

tests. (PRR 95005
Page 58, Paragraph 4.5*4.4, Revised temp.-alt. test (IJR

Page 58a, Paragraph 4.5.4.4, Revised to include new temp.-
"alt, test. (PER 9500)

Page 47, Paragraph 4[5.1 Deleted paragraph 4.5.9.7 from
exceptio$.. Co 'T7

BOEING AIRPLANE COMPANY ' NO, PGE
SEATTLE 24, WASHINGTON LWS-133 0ý 10- 20402 Rev
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REVISION

> FOLLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE, CHANGE EFFECTIVE UK INFORMATION, PRODUCTION AND TOOLING INFORMATION, RERUN D _A.S, ETC. a . t

C Pap 609 Para raph 4i.6.2#,de -" eee -%(R
9500

Page 65% Paragraph 6.1.1.2, Revised fourth sentence to read
"The multiplexer system . . . in lieu of The

Fags65, multiplexer -3"- (PHR 9500)
" Fa ga 65j Paragraph 6,1.1.*4 Added "multiplexer system (-6)"

"*7 and -8 for intended us.e Deleted ".3". (PRR
95w0)

S Page 97, Figure l1. Revised test diagram to include -6
systems in lieu of -3 units. (PER 9500)

Page 100c, FgLure 17, Revised Temp.-Alt. test set-up to
include two -6 systems. (PH. 9500) )

Page 101, Frvised to include -6 logic in lieu of -3 logic.
(PRi 9500)

Reason for Changer Completion of Basic Design

Revision C QCange Effectivet R&D Missiles 03#004 and on.

SMODEL NO. PAGEBOEING AIRPLANE COMPANY
SEATTLE 24, WASHINGTON A DIO-204042 R. v.

bAc 1681 A-R2 ..
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c:. (* I liN 1 HAGE I H A~NrOR CHANGE, CHA.NGE V11 16 1vJ
4AIN RUrroJADOOAI~;NI `ýMATION. RERUN DDA'S, ETC. W.. LiLi 2 0 4

D 'Title Page I0,jj III Iviaod 1.1a-L c.' activ'e pagea

lpage 1Revioicon,L New Revisicir Pa~p added

fPa Io 12., Paragraph 3.1.2.1.3) fievieed to include ripple
requirement*

Page 13,, Paragraph 3.1.20).]12, Revised transient potential LL
to 28 t 12 volts An liou of twice the nominal

Pa eý2 ., Paragraph 3.2.2.1.6, Deleted e od B n nc v
referred groundingp requirements to paragriph (L. 0

* ~3.1.2.1.3 .

ifi3&Don for Changet Clarificat'Lcri of Specification :

iPage ?8a, Paragraph 6.4.6, Add(ed new page for photographic I-
re quireme nto

Page 4a, Added D2-4751 to 1'ub2lcatioria
IReaLuon for Changet Air Force re~1uest per TM 49. *

*A
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I REVISION W w

> FOLLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE, CHANGE EFFECTIVE
INFORMATION, PRODUCTION AND TOOLING INFORMATION. RERUN DOA'S, ETC. W U a x IL Ww

Title Page I, II, III, Revised list of active pages. S.e Rev. n

Rev. M,N Added new pages for revisions.
Page 3, Paragraph 3.1.1.2.3, Revised last sentence.
Page 5a, Paragraph 3.1.1.2.7, Last sentence revised to "may"

in lieu of "shall"
Page 9, Paragraph 3.1.1. ".1, Revised to include "out of

shipping container".
Page 9, Paragraph 3.1.1.3.1.4, Deleted "as encountered in

shipment of packaged equipment".
Page 9, Revised non-operative environmental conditions to

35,000 ft. and -650F in lieu of 50,000 ft. and -800F.
-Page 10, Paragraph 3.1.1.3.2.6, Revised to include "RKS....

overall (37 1/2 - 4800 cps) Random".
Page 12, Paragraph 3.1.2.1.1, Revised to include "36 con-

secutive hours" in lieu of "indefinite period".
Page 17, Paragraph 4.2.1.2.3, Revised shield grounding

requirements.
Page 22, Paragraph 3.2.2.1.4.4, Added tolerance + 10%.
Page 35, Paragraph 3.5.1.1.6,•evised paint specifications.
Page 4 0a, Paragraph 3.6.1.1.1, Revised Heat Sink Requirements.

on sled transmitter.
Page 40e, Paragraph 3.5.2.1.1.2?, Revised transient potentials
Page 40j, Paragraph 3.7.1.3.2.6, Revised to include "3'MS....

(37 l/2-'1800 cps) Random".
Page 44, Paragraph 4.3.1.3, Added "upwards or ......... etc."
Page 46a, Paragraph 4.3.6.3, Added "upwards or......... etc."
Page 47, Paragraph 4.5.1.2, Revised third sentence to contain

sweep definition.
Page 48, Paragraph 4.5.1. , Added "15gmin. i.e. ýt the

point of connection to the centrifuge".
Page 48 Revised non-operative conditions to 35,000ft.

and -65°F in lieu of 50,000 ft. and -80°F
Page 4 9a Paragraph 4.5.1.4.2, Added note to include option

of one -6 system in test chamber.
Page 50a, Paragraph 4.5.2.5.2, Restuted test requirements.

No test required, and deleted note.. ..
Page 52, Paragraph 4.9.2.3.2, Revised t!ird sentence to

contain sweep definition.
S Page 53, Paragraph 4.5.2.5.2, Restated test requirements.

No test required, and delated note.
Page 53, Revised non-operative conditions to 35,O00ft. and

-65*F in lieu of 50,000 ft. and -300F.mra. h.5o2 5.1
Page 71, Paragraph 6.3.17, Revised power distribution of

programmer.
Page 29, 90, 91, 92, 93, 94, 95, i0Oa- Added tolerance to

vibration envelopes.
•!•e 58, Pamr. L4.c.Ld, Xevisod to 3,'Y)' ft. ane -65"F.
Paie 40kj PLra, 3.7.2.3, Revised "indefinite" t& "Y etc."

S,~ Reason for Change: Clurification of specification. (PRR 9500)

"T-NDEL NO. PAGE
BOEING AIRPLANE COMPANY -.

SEATTLE 24, WASHINGTON WCI3A-
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REVISION

FOLLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE, CHANGE EFFECTIVE IL
INFORMATION, PRODUCTION AND TOOLING INFORMATION. RERUN DDA'S, ETC. W W U ( I.

"Page 1, Paragraph 1.1.2, Revised to show power for -2 only.

Page 22, Paragraph 3.2.2,1.6, Revioed to a1low,.9*ekerters
Pe for -2.only, in programmer.
I~ag 39 evised to include power to -6 system.

jPage 39a, Add•d new page due to revising of previous page. 1
Page 40K, Paragraph 3.7.2.4, Added Power requirements for -6 ,

r system.
iPage 97, Revised Test Diagram F I

Roess for OChigas Completion of Basis Design (PRR 1105)III'ii o Iet~n Change Effcctive, R &D'Xiss~les 003,,00•1 .nd on.
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*REVISION a2 U

SFOLLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE, CHANGE EFFECTIVE

o INFORMATION. PRODUCTION AND TOOLING INFORMATION. RERUN DOA-S, ETC. A of 99

F: Title Page I, II, III: Revised list of Active Pages

Page Rev. 0, P, Q, R, S,'r,UVW StAL Rev. y ,
Added to include Rev. F.

Page 2, Paragraph 1.3 Re-written to amplify description
of the -5 Transmitter by defining a-9 Exciter Unit,
a-lO Attenuator, Multiplier, Amplifier Unit and a
-11 power supply.

Page 2, New Paragraph 1.3.1 added for -9 Exciter Unit of the -5
g Transmitter System2

Page 2, New Paragr-ph 1.3.2 added for -10 Attenuator,
Multiplier, Amplifier Unit of the -5 Transmitter
System

Page 2, New paragraph 1.3.3 added for -11 Power Supply Unit
of the -5 Transmitter System

Page 6, Paragraph 3.1.1.1.4 Deleted "and with a maximum of 10
bolts or screws".

Page 7, Paragraph 3.1.1.1.9.3 Deleted
Page 7, Paragraph 3.1.1.1.7, Revised to allow use of RF

mounting surface for heat sink during bench operation.
I Page 8, Paragraph 3.1.1.2.6 Transmitter-power amplifier-added

"Modulation" between words "all" and "signil".
Page 9, Revised altitude and Temperature Requirements to

ZO,0O ft. and -450F. feaewp-ph 3.l.•.I.I
*Page 12, Paragraph 3.1.2.1.1, Revised to allow external
* cooling during bench operation. Deleted sentence

relative to approximation of mounting surface tempera-'
ture.

Page 13, Paragraph 3.1.2.1.6 Deleted
Page 13, Paragraph 3.1.2.1.10.4, Revised rise and fall time to,

be 0.3 + 0.1 micro seconds in lieu of rise time of
0.1 to 0.3 micro seconds and fall time of 0.3 to 0.7
m'.croseconds.

Page 14 Paragraph 3.1.2.2.3 Clarified VSWR requirement.
Page 14, New paragraph 3.1.2.e.3.1 Adoed requirement for VSWR

5:1.
Page 14, Paragraph 3.1.2.2.7 revised Definition of Center

Frequency.
Page 14a, Continued paragraph 3.1.2.2.7 revision.

SPage 14a, Deleted requirement that vendor be required to
conduct tests to determine optimum filter to miaimize

RF bandwidth and preserve coded data. k...3.l.Z.2,1
Page 15, Paragraph 3.1.2.2.9 Added tolerance to deviation

sensitivity.
Page 10, Paragraph 3.l..h.l Deleted "RF Section" and reduced

reliability requirement from .995 to .994.

Page 14, Paragraph 3.1.2.25, revised receiver pasaband from 4.9
-5.1 Kmc to 4.9 - 5.7 Kmc.

"-•:• ~MODEL NO.PG

BOEING AIRPLANE COMPANY MDDE20402 N.PAGE
SEATTLE 24, WASHINGTON w- A-v. o
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REVISION a w

> POLLOW oESCRIPTION OF CHANGE WITH, REASON POe CHANGE, CHANGE EFPECTIVE . .

SINFORMATION. PRODUCTION AND TOOLING INFORMATION. RERUN ODOA', ETC. L

F Page 40a, Paragraph 3.6 re-written to define -9$ -10, -11
units as being part of the -5 transmitter system. See Re as Y

Page 4Oa, Paragraph 3.6.1.1.1, deleted requirement that interne4
components not be exposed thru the removal of insulation
skin.

Page 40a, Paragraph 3.6.1.1.2, deleted requirement that not ovei
10% of tube circuits may contain trimming adjustments,
and requirement for no necessity of adjustment after
replacement.

Pago 4 0a, Paragraph 3.6.1.1.3, Changed to read "'transmitter
system" in lieu of "transmitter". (two places)

Page 40a, Paragraph 3.6.1.1.3.1, revised to read "heater
voltage, and plate voltage, in lieu of "output power,
frequency and waveform".

Page 40a, Paragraph 3.6.1.1.3.2, Deleeted.
Page 4Ob, Paragraph 3.6.1.2, Changed to read "3.1.1.2.3" in

lieu of "3.1.1.2.6"o
Page 40b, Parilgraph 3.6,1.2.1. Grounding, deleted.
Page 4bO, Paragraph U.1.2.1 Deleted sentence "Part numbers

of modified connectors will be specified at a later date+
Page 4Ob, Paragraph 3.6.1.31.l Changed to read "-100C to

706C" in lieu of "as high as 1600F"
Page 40d, Paragraph 3.6.2.1, Deleted requirement in regard

to production variations etc.
Page 40d, Paragraph 3.6.2.1.2, changed toread."transmittvr

syste " in lieu of "transmitter".
Page 40d, Paragraph 3.6.2.1.3, Changed max. power drain to

read "12 amperes" in lieu of "10 amperes", "transmitter
system" in lieu of "transmitter". (2 places)

Page 4Od, Paragraph 3.6.2.1. Delete "Such adjustments---
components"

Page 40d, Paragraph 3.6.2.1.5, Changed to read "Exciter" in 0
lieu of "transmitter".

Page 40d, Paragraph 3.6.2.1.6. Deleted.
Page 40d, Paragraph 3.6.2.1.7, Changed to read "transmitter

system" in lieu of "transmitter".
Pag 40e, Paragraph 3.6.2.1.8, Changed to read "transmitter

system" in lieu of "transmitter".
;Page 4e, Paragraph 3.6.2.1.9, Changed to read "system" in.

lieu of "unit", specified requirement applicable to
the -9 and -11 units.

/

MODEL NOPAGE
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W> FOLLOW DESCRIPTION OF CHANCE WITHi REASON FOR CHANGE, CHANGE EFFECTIViE 'IiJ¶ Owe
ag INFORMATION. PRODUCTION AND TOOLING INFORMATION. RERUN DOA'S. ETC. 6. W

Page 40a, Paragraph 3.6.2.1.10, Changed to read "transmitter
system" in lieu of "transmitter". SeRv k -

Page 40e,'Paragraph 3.6.2.1.10.4, Revised rise and fall time
to be 0.3 ±t 0.1 microseconds in lieu of rise time of
0.1 to 0.3 microseconds and fall time of 0.3 to 0.7
micro seconds.

Page 40e. Paragraph 3.6.2.2. Changed to read "transmitter
system" in lieu of "transmitter".

Page 40f, Paragraph 3.6.2.'2.2, identified power output as
* being from the -10 unit, deleted maximum poweroutput

* ~requirement. of 17 watts.
Page.40f, Paragraph 3.6.2.2.3, Changed to read ltamte

* .system" in lieu off trnsmter.
*Page 40f, Paragraph 3.6.2.2.6, Re-defined center frequency*
*Page 40f, Paragraph 3.6.2.2.7, Revised to 'reuid "resistance"'

in lieu of "impedance".. Deleted sentence "The vendor
will be required"..

Page 40f, Paragraph 3.6.2.2.8, Changed to 'read '"transmitter

0 system" in lieu of !hRp Section" ('No placer,)**.e-
0defined a "one" to be. represented by a minuS 2'volt,.

potential instead of by a zero potentirl'. ý.Added
tolerance to deviation sensitivity.. A

page 4011, New page added for, new paragraph'3..6.2.2. 8.l. <I
Page 40fi, New paragraph 3.6.2.2.8.1 added to.ýspecify~

modulation input sensitivity Of. -9.0-
Page 40g, Paragraph 3.6.2.2.9, Changed to''read- "transmitte

Pae system" in lieu of 'transmitter."#:
Pae4 3,!Paragraph 4.3.1.2 Deleted method-of conducting the,`,-d

stability check. Revised center frequency testto
"during warm-up the transciitter----" .$

Page 44, New paragraph 4.3.1.2.1 Added tent ..for.. 5: 1 .VSWR
* ae requirement. 0
Pae46a, Paragraph 4.3.6,* changed to 'read. "transmitter 'system"

in lieu of "RIP Section".
Page 46a, Paragraph 4.3.,6.2, Changed to -read "ransmitter''

system in lieu of.R* "RESection".
Page 46a, Paragraph 4.3.6.2 Deleted method of. conducting the

stability check. Revised center fz'equency test to.
"during wqrm-up the transmitter --- "'

iPage 48, Paragraph 4.5.1.4.1,l revised temperature and altitude
to -450F and 20,000 ft.

MOE O PAGE_
BOEING AIRPLANE COMPANY DIO-204NOZ
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> FOLLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANCE, CHANCE EFFECTIVE al 4W

11U INFORMATION, PRODUCTION AND TOOLING INFORMATION, RERUN ODA's, ETC. L rxi. ;. S . C

SPage 48, Paragraph 4.5.1.4.2 Rewrote complete paragraph
deleting reference to multiplexing equipment and
figure 17.

Page 48a, Continuation of 4.5.1.4.2 revision changelfive to
four minutes, two places M<

page 49, Paragraph 4.5.1.6 Deleted test Cl.
Page 50, Paragraph 4.5.1.7 Deleted RF Section from

reliability requirements.

Page 53, Paragraph 4.5.2.'5.2, Describes the multiplexing 4
.tests previously included in 4.5.1.4.2. -~Z

Page. 58, Paragraph 4.5.4.2, Deleted requirement for randomcc zj X

vibration.
Page 58,-9 Par-1graph 4.5.4.3, Acceleration, deleted

*Page .58,' Paragraph 4.5.4.4, Temperature-Altitude, deleted > 0 V

Page 58,Paragraph 4f*5.4.3, Humidity, Deleted.
Page 58a, 'Paragraph 4.5.4.6, Revised to limit testing to

1000-mc.
1 Page 58a,*Paragraph 4.5.4.7, Revised shock requirements to

~ Ogwith rise time of six milli-seconds in lieu of
SFigure 1l6.

ýPage lOý)c,'Deleted reference to RF unit.
'Page lC00d,"'Revised Terminology of -5
Pag L00e 'New page added for -5 transmitter system diagram.

Pabe Izilex'c ', 1Added -5 franý.juitter system (Fig. 19) to
FigureIdx

Reason for Changei Completion of-Basic Design -Vendor Deficienc
V,

Revision (F),,Change E~ffective: AB0l and on
2' ~AC01 and on

ADWl and on
HA01 and on
SB0l and on
SC0l and on
SDO1 and on
S001l and on
SF101. and on
$001 and on

(Page 50,Paragra.,h 4.5.1.7, Specified that Reliability.. ----

'-~test-system was to be refurbished from Qualification
and/or Flight Proof test units.

Revision (F) Change Effective: ABOl and on
AC01 and onP
AD01 and on
RA01 and on-
SB0l and on
SC01 and on
SDO1 and on
S301 and on>
SM0 and on
S001 and on

MODELJ NO.PAGE
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FOLLOW DESCRIPTION OF CHANGE WITHt REASON FOR CHANGE, CHANGE EFFECIVE
09 INFORMATIO, PRODUCTION AND TOOLING INFORMATION. OEM*N 00A5 ETC. At M

Page 34, Paragraph 3.5.1.1.4, completely revised to clarify
maintenance and trouble-shooting test points.

Page 37, Granted exceptions to non-operating environmental
requirements for certain components of the -4. Pfrb...S.L

Page 39, paragraph 3.5.2.1.1, added power input frequency
tolerance.

Page 39, Section 3.5.a.1.2, Completely revised for general
clarification, to separately list the inputs to the
multiplexer programimer and the multiplexers, deleted
requirement for capability of inhibiting a specific at ¶
number of command pul,es, added requirement that U .
command and reset pulses be derived from a crystal cI

controlled bit rate oscillator, added requirement
that all three signal input levels be available5

added requirement that an external signal source can be
used in place of internal source.

Page 39s, Section 3.5.2.1.2, the above revisions continued
on this page.

Page 39a, Section 3.5.2.1.3, svý" 4bis page due to
revision of section 3ý%aele .8 section completely
revised for general cl N!il, to define type of
reset test, added requirement for sem,-automatic mode
of operation, added requirement for interchangeable use
of internal or external voltage source, added requiremert
for capability of continuous sampling of source only or
sample only, revised description and number of test
points and included them under this section.

Page 39b, New page added to continue the above revisions to
section 3.5.2.1.3.

Page 390, New pago added to continue the above revisions to
section 3.5.2.1.3.

Page 40, Paragraph 3.5.2.1.4, deleted, this information now
contained in revised form in paragraph 3.5.2.1.3.2.

Pagoe 40, Paragraph 3.5.2.1.5 deleted, this information now
contained in revised form in paragraphs 3.5.2.1.2.1.2
and 3.5.2.1.3.2.

Page 57, Deleted section 4.5.3, preproduction test for
10-20402-4.

Page 58, Continuation of the above revision.

SReason fgr Chanre: -Custemer Direeaion
Revision (F) Change Effective: ABO1 and on

ACOl and on
ADO1 and on
HAO1 and on
SA01 and on
•B01 and on
SCO1 and on
SDO1 and on
SBD1 and on

-() 8O01 and on
(001 and on

SMODE Pao. pAOE.

BOEING AIRPLANE COMPANY NO.PAG
I.> SEATTLE 24, WASHINGTON WSp t Ul2 Rev, I

WAC 1661 A-V2 S.Wl.



REVISION0

tOLLOW OEICUPTIOW OF CHANCE WITH: REASON FOR CHANGE. CHIANCE EFFECTIVE
9-INFORMATION, PRODUCTION AND TOOLING INFORMATION, RERUN DDA'S, ETC. IL W W

F Page 30a, New paragraph 3.3.2-W. added to detail oomimon
mode requirements..

Page 40an, Faragmph 3.6.1.1, Deleted refoewemm to 3.1.1.1.8
"a being an ezaption.

Page Was, Parapeph 3.6.1.1.2j, Campomento deleted.

Reason for Change:. Engineering Error

Revision (F) Change E2ffective: ABOI and on W,
AC01 and on wA
AD01 and on

*IIAO] and on
SA01ý and on 'o
-S201and on
SW1 and on
SDO1 and on
SM1 andon'-
S .S01 and on

% SGO1a~ndon

"ý'3-. 1.3 10 4

F Page ý39c, added 'paragr~a~ph1.15.2J. * 11+requ iring a *printe'r
''iand detailinge it's requirements. '

Page.46, Addeid requirernent~ for'printer. checkout on acceptance
tests for -4. Pa-raqi-ph4.... *

Reasnfor Chane: Design ImproveisentQ

Revision' (F) Change Fffective: 41ý ABD1'and on
vý A011andon

'~~ ~ ADO1'*and on. ' A

HA.0iand'on >'
.~ ~SA01 and on. 0

S SE1landan'
SSCO1 and on..

* . SBD1 and-on .

SSF01land on.

S00T and on

BOEING AIRPLANE COMPANY02

S1ACI 161A-&2 70



30 OLLOW OEICRIPTION OP CHANGE WITH' REASON FOR CHANGE, CHANGE EFFECTIVE
09 INFORMATION. PRODUCTION AND TOOLING IPO*MATIOW. 9REUN ODA'S. ETC. IOU lu 4C fJ f

Page 1q paragraph 1.1.3, Rovised -100 etc. to -12 etc.
Page 2, paragraph 1.4, Revised -100 etc. to -12 eta.
Index a, Revised -100 etc. to -12 etc. (two places)
Page 2a, Added to include revisions of page 2.
Page'3, Paragraph 2.1.1, Reference to MIL-E-4970A deleted
Page 4a, Paragraph 2.2.1, Added reference to 13AC Documents

D?-4861 and D2-5051
Page 16, Section 3.2, Added logic card design requirements to

programmer section.
Page l6a,.Paragraph 3,2.1-.1.4.? Deleted statement about.

assigning dash-numbers to cards at a later. date.
Page 19a,. Paragraph 3.2.2.1.1.1. Revised to specify. occu4rrence

Of "A"l command -as being one' b it'time later dur ing lastý
i"; word of analog frame.

Pe l'agap32 .2..~, Revised occurrence' time to'be
<~uraglast~bit~time of, la'st word in. lieu of. first bit,
t ime o fjf irst Sfýio'rd."', "2 .

Page 22Z'Paragraph,3.2>..1'4.3, D,,eleted requirement for fall;
time..and &~ddediax .ape .ntime.

Page 22 -Paragraph,3*±2l44 Impedance, Deleted
Page 22,ýParagraPhl"3.2ý2l. 104'.5, IRevised to require 1.0 milli-

amnr51.to, coder fir~liell'of Pone' milli-ainp for the first_ýýý
~bttm~n'~ ecrease ýin current by a factor of two4

for. eachY-uccessive-bit time.'
Page 22, Paragraph-'3.2.?U.'69* revised power drain to 1. 10

ainpe i) 1ieu*of 11"50 amps.
Page -23,'Paiagra' h",'32?.4,2.4, -Revis ed to extend limits of faul

::fisolation from' 0.l,0 -- l volts to -2.5, +5.8 Volts.
0 Pg2, cto3.,½vised logic card numbers to-1et.

referenced section apecifyin: card functions.
Page 24, Paragraph 3.5.3.1.1.1, revised sentence to "a miDimum"

in lieu. of "without.".
Page.24,* Paragraph 3.3.1.1.4, Revised assi;L~nment of tes~t cards
Page .30,'Paragraph' 5,3.2.2.2, Deleted maximum expected common

* .. ~..Pa mode of.200 milli-ývolts.-
Page' 30a, New page added for paragraph 3.3.2.2.8.'

* ~Page 40b, Paragraph 3.~..,added new paragraph to
* include connector requirement.

Page 40M, Paragraph 3.7.2.4 added sentence to include current
drain requirement of 0.7 amsps.

Npg 44p, -Now peaz'sp'h 3.8.21 and 3.8.22 added to identify
-32 and -33 regulator cards

Page 17, Paragraph 3.2.1.2.3l Added requirement for case
ground to be brought out to connector pin.

MDL NO. PAGE
BOEING AIRPLANE COMPANY L

SEATTLE 24, WASHINGTON ý'-33R 1aE..fL,. Rev. u
SAC 1661 A-42 3170"



* REVISION

' POLLON DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE. CHANGE EFFECTIVE5 3 0INOMAIN REU IN in.)* INFORMATION. PRODUCTION AND TOOLING INOMTO.RRNOA.ETC. -dif8

Pages 40O1, 40Om, Nov pages added for inciugion of l ogic
4 0n, 40Op, card functions.

Page 40h, Paragraph 3.7?, Revised -100 eto. logic cards to -12
etc. logic cards.

Page 45, Paragraph 4.3.2.3, Revised requirements for checking
programmer design.

Page 45, Paragraph 4.3.3, Revised -100 cards to -12 etc.
Page 45,* Paragraph 4.3.3.?, Revised requirements for checking

multiplexer design.
Page 45a, New page added to continue revision.

Pg.45a, Paragraph 4.4Reid -100 cards to -12 etc.
Page 47,. Pa~ragraph 4.3.8 paragraph changed due to addition

of acceptance tests for logic cards.
Page'.'?, Paragraph 4.3.8 Revised logic cards to -12 etc. in

lieu of -100 etc.
Page 47s paragraph 4.4.1, Revised logic carda to -12 etc.

in lieu of -100 etc.
page 48, Paragraph 4.5.1.4.1, revised temperature and altitude

to -45*F and 20.000 f t.
Spage 50b, Added new page due to revision of paragraph 4.5.1.7

on page %0a.
Page,51, Paragraph 4.5.2, Revised -100 etc. cards to -12 etc.,

dele'ted "this set shall not be used for any other tests
Page .51, Paragraph 4.5.2.1.2 definition of data channel of

each representative type expanded.
* ~~Page 53 aarp .5.2.5.1, Revised non-operative altitude

and temperature test requirements to WPM0 ft. and
-45*F.

*Page 60; Paragraph 4.6.2, Revised -100 etc. to -12 etc,
identified BAC Functional Test Document.

Page 0, Paragraiph 4.6.3, New paragraph to identify BAC
Functional Test Document for -4.

Page 93, Figure 7, Revised to r quire 0.202/cps from 25 to
2000 cps in lieu of0.03G/cps.

Page 96, Revised comm-and pulse time and analog output,
also revised identification code allocation.

P~age 9)9, Revised digital pulse to be symmnetrical, also
* . revised identification code allocation.

Page 101, Revised -100 etc. to -12 etc.

AOE-NO. PAGE
'\ BOEING AIRPLANE COMPANY

SETLE 24, WASHINGTON Rv
SIAC 1661 A-42 370



*7 ~REVISION Co

F OLLOW DESCRIPTION OF CHANGE WITH! REASON FOR CHANGE, CHANGE EFFECTIVE
W INFORMATION, PRODUCTION AND TOOLING INFORMATION. RERUN DDAS, ETC. si -dig

Reason for Change: Completion of Basic Design

Revision (F) Change Effective: AR1 and on
A•l and on
ADO1 and on
HAO1 and on
SAOi and on
SBEO and on
SCOl and on
SDO1 and on 2.1
SEO1 and on

*SF01 and onQ

S301 and on<

Page 4 a, Deleted reference to D2-4571 "Film .Report-Still
and Motion Picture Photography"

Page 78A, Section 6.4.6, Photographic Coverage Requirements
deleted.

Reason for Change: Customer Direction itH
Revision (F) Change Effective: ABOI and on

ACO1 and on _L
ADO and on
HAOI and on

SBOl and on
5C01 and on
SDOI and on
SEO1 and on
SF01 and on
SGOI and on

S"-MOD)EL _NO. PAGE

BOEING AIRPLANE COMPANY .,PAG-
* -. SEATTLE 24, WASHINGTON D53A tID.O~2 Re.

SAC 1661 A-M&2700



See Rev. page' sk

Pagt.. Nwibering Completely Revised

U Title 4'ge 11 -Revised lizt uf Active pages.

Title Page III -Revised list of Act~lve pag-s.

Revis ion' Pages -. 0

*Added to i~nclude Rev. G.

~Index a pae~ Revised, sub-head inU-ý.3Al thrbugh. 3. and

1.h rumers, and ,'addngptNcecltr.
* ~Page numb rs'werc ,rie

~~Sec- -v 3 . ded~

Index. b page- 'Pafenumb(,rs'we: e revised.

Re ar Figur ianu,.rae jetcý..

Iniex U Oz!c Le Figures. 2uý,tnrircu h ,23,are new. H
S~a~e n6~rb"'~ s wee "rev~sed.

PZI~ 1 truuen 22 were paieL, houul

* kara~rap~ii . .3, 1"Mut.i lcxer 4 (!`-204Q272'j
I h)20i&02-12)'" wa:. Multilexer4c~~(Q

.20LU2-2) andio ic car ~ .(U~h2 -12 P, .

Pa.. 2-, Prgahi2"1-L I,1- O'U)

L ' Paragraph L'lt ( 4n 3 1~2 ~ 0- 30-46)"
ple wit h in I--

. . pargpn .. kýA nt 5_ V
.* * ~Refc-renc 6Si.to Spec.f2epr nubec ~re§.

*. .araqph .1. L 1, (l0-;iT02- 7.j 1-0O-47)

* Part numbers* we;re re,,Aaced by part ncni~nclatare'.

NS-133A DIU-20h02 ex



REVISION

> F-OL LOW DESCR iPf ION OF C.HANCGt WIT-, RýA.A)-i ICR C4'.~ ,A

0 NFORMATION, PRODUCT ION AND TO'A, hIG !N F 401'.,. ~ v ~- -

See Rev. Page ah

I0 Fage 3.- Paragraph 1.4&.2$ "(10-2040O2-8p 10-20I4U2-4.8)"
was "(lu-2O0d)2-8)"1, line 3, "Control Box was
l0-2J.102-7 (Multiplexer Control)."
Paragraph 1.5 and 1.6 are new.

Page 7- D2-7667 and D,-9129, Boeing Documents - new.
"ID2-L4751 (Film report Doc.)" was "deleted'
by Rtev.®( 21-50XX00, 21-50065 and'21-501lOS
Boeing Drawings - new.

Pafes 23.. through 37 were pages J.6 through 23a. :

Page 23- Paragraph 3.2, "Design Roquircments -Multi-

plexer Progranuner and. Logic Cards" was ."Design
Hcquir-ments for 10-20402-.1 (Multiplexer Pro-
grammer case) and -12 etc. (Loti. Cards)".
Lines.2 and 3 10 .l(-20402-1, 10-204U~2-41

* . . "added to first seritence.

PaLe 27- Paragraph 3.2.1.2.5,' last ,entence, D2-9129
Was D5-n228b.
Paragraph 3.2.i..2.6, lir~e 1L, sentence "The
multiplexer systLem .rounq inL_ etc."1. was auded.

Pate ý2- Paragraph 3.2.2.1.1 ,, Line 16,' "1128 cha..nel
purtion. of th~e arua "C"' multiplexer unit"
was "larger multiplexer unit (10-2j4U2.-2)".

"" and "i(b)", .com~.letely revis' ci.

_PaCe 34k Pqiragraph 3i-. 143 corn~1etely revised.
Paragraph was rewritten and rcý,uirements
ro"def ined.
Paragraph 3.2.2.1L.L.4, "Impedanct.- the'
output etc." was deleted by revr.
Requirements were reins atod.
Paragraph 3.2.2.1-4.5, line 2, "to the coder
for a full etc.." was "to the coder.."; line 6j,
""Milliamperes." was "Mill-amps.".

B3OEING AIRPLANE COMFPAkNY

WB-133A D10-20402 Rev. Y
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REVISION

* FOL4.OW OESCRIPTICN OF CHANGE WITH •E'A$,lN FOR• *HAN•E, ý_HANý3F Lr• c fr '

I INF6RMA ION, PRODUCTION AND 'TOOL IN , M OWMATJN. RE RON ý, ,A's E I c.
I ',

See Rev. Page ah

0 Page 35- Paragraph 3.2.2.1.6 whs rewritten. Power drain
limitations and references were revised.
Paragraph 3.2.2.1.6.1 was previously referenced
information of paragraph 3.1.2.1.3. Coat letely
revised.
Paragraph 3.2.2.1.6.2 was previously ref~nced
information of paragraph 3.1.2.1.3. Completely
revised.

Page 36- Paragraph 3.2.2.1.9, New specification
Paragraph 3.2.2.2.2, Completely revised.

Page 37- Paragraph 3.2.2.2.2.1, New sub-paragraph.
Paragraph 3.2.2.2.2.2, New sub-paragraph.
Paragraph 3.2.2.2.4, Completely revised.

Pages 3b through 43 were pages 24 through 30a.

Page 38- Paragraph 3.3, "Design hequirementa for Multi-
plexer and Logic Cards" was "Design Requirements
for 1u-20402-2 (Multiplexý, Case) and -12, etc.
(logic Cards)".
Paragraph 3.3, First sentence, " . .Multi-

plexer (i0-204U2-2 or io-20LO2-42) for . . .
was ". . .Multiplexer Unit for . .

Page 39- Paragraph 3.3.2.1.3, line 3, "the command
logic to be used etc." was "the represent-
ative command logic to be used etc.".

Page 42- Paragraph 3.3.2.2, line 2, "and applicable
input data etc." was "and input data signals
in accordance etc.". Paragraph 3.3.2.2.2,
completely revised. Paragraph 3.3.2.2.3,
"Delete" was "the EC drift over the operating
etc.". Paragraph 3.3.2.2.h, "Delete" was
"paragraph 3.2.2.2.2 is applicable".
Paragraph 3.3.2.2.5, "Delete" was "The
linearity of low level signal e'tc.".
Paragraph 3.3.2.2.6, Completely revised -
re Luirengnts reduced.

" • ~MUDIEt. 1NO. P ,;- IBOEING AIRPLANE COMPANY I N

W,-133A DIO-20402

A. . . ... .. . . . ..- -



REVISION

I LL ) rEIFS RI' T I(,N CJ ''"ANA *1N' H t .ý N I ("

NFL4ATICN. U,

See Rev. Page ah

0 Pate 13- Paragraph 3.3. .2.b, line 2, "20,000 to 1"
was "100,00 to i".

Pages h5 through 56 were Pages 3h through 40.

Page hS- Paragraph 3.5, "Design hequirements -

Simulation anu 'lest Equipment" was "Dý sign
Requirements for 10-20•u2-4".
1he general explanation wai comiletely rewritten
to incluce both 10-20142-h iha lu-20ht2-h4
equipment.
Paragraph 3.5.1.i.i, completely revised to expand
specifications for special tools.

Page 4`- Paragraph 3.-.1.1.5, completely revised to expand
requireme:.ts for weight variance.
Paragraph 3.5.1.1.6, line 2, "D2-7687" was
"D•-. 300".

Page 47- Paragraph 3.5.1.1.5.1, new specification.
Paragraph 3.5-..".1, itequirement for it.F.

filters acided.
Paragraph 3.5.1.2.2, line ', "AlP Japer Block
ASLembli,,s etc.", exception added.
Paracraph 3.5...J, Nw paragraph. Require-
ment for metal enclosures jaded.

Pare hb- Parairaph 3.5.1.b, lines 1 and 2, "with the ex-
ception etc.", added reference chanFe only.

Pae h9- Paragraph 3.5.1.5.1.,-, lines A1,12 and 13,
Added to paratraph.
Paragraph 3.5.1.5.1.3, lines 6 and 7, "Commer-
cially supp-ieu units are euc.", auded.

PaLe 5-- Paragraph 3.5.2.1, completely revised.
Paragrapn 3.5.2.1.2, "Multiplexer equipment"
was "Multiplexer and Multiplexer programmer",
requirement.
Paragrapn 3.5.2.1.2.1.1, lines t,,ý1,0 are new,
exception added to requirement.

f,*E I NG AIRPLANE C'- .tI,'
3IWS-1PN D1O-20h02 Rev. aa
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See Rev. Page ah

G Pate 51- Paragraph 3.5.2.1.2.2.1, "10-20402-6" removed
from sentence.
Paragraph 3.5.2.1.2.Ž.2, complet ely revised.
ParaLrapil 3.,.2.1.L.2.4, second scntence was
•ic Ce ted.
Paragrapn h acded to describe
coruwfn moae biLnal input requirement of

vu--2 U2-4& equipment.
Paragraph 3.5.2.1.2.2.4.2, acd~d to describe
common moue signal input requirtiment of
lU-20402-t44 equipment.
karafraph 3.5.2.1.3.1, lines 6 and 7, "and
-Mltiplexer equipment feedback current.". added
to sentence.

Page 52- Paragraph 3.5.2.1.3.1, Item (,), added.
Paragraph 3.5.2.1.3.1.1, completely revised.
Separate requirements for 10-20402-4 and
10-20402-44 equipment acded. Sub-paragraph
"(a)" completely revised.

Pape 53- Paragraph 3.5.2.1.3.1.3, Completely revised.
Reference tc a relay was deleted.

Pafes 53 & 54-
Paragraph 3.5.2.1.3.I.4, .pmp]•tely revised.
To specify applicable printers for respective
equipment 10-204U2-4 anG 10-2j402-44.

S Pace 54- Paragraph 3.5.2.1.3.1.4.2, .ine 2 of sub-para-
graph "(a)" ". . . of the basic unit" was "..
of the bsic lu-204U2-4".

Page 55- Paragraph 3.5.2.1.3.2, lines 13,14 and 15
added.

Pages 57 throubh 63 were pages 40a through 4U6.

Page 57- Pararaph 3.6, "Design Requ'ireints - Sled
Transmitter System" was "Design Requirementsa
for lu-2002-5".

BOEING AIRPLANE C(,mPANY WS-.133A D1.O-2o402
3ORev. ab
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FOLLOW .)SCRIPTION OF CHANGE WITH. RFAON FOP ':HANGE, CHAiGL- EfFFfCYI*( > 750: INFORMATION. PRODU(.,TO ANDU tOOLING 1.FC,&•,1•0, ION .RýýN E;T.•. -. jj:• L, IT, U

See Rev. Page ah

G Page 61- Paragraph 3.6.2.1.8, Descriptive Criteria was

dele ted.

Pages 64 through 67 were. pages hUh through 4uk.

Page 64- Paragraph 3.7, "Design Requirements, Multiplexer
System" was "Design Requircments for 1O-20402-6
Multiplexer system consisting of 10-20402-7
and etc.".
Paragraph 3.7, Descriptive Critcriap Completely
revised.
Paragraph 3.7.1.1, line 2, "3.2..11" was
"3.3.1.1".
Paragraph 3.7.1.2, Line 2, "3.2.1.2" was
"3.1.1.2 and exceptions".

Page 67- Paragraph 3.7.2.1, line 5, "Auxiliary Box" was
"-8 (auxiliiry box)"; line 6, "Auxiliary Box"
was "system"; line 8, "with each -8 (Auxiliary
Box) etc." was deleted from sentence.
Paragraph 3.7.2.2, line 2, "Auxiliary Box" was
"-8"j line 3, "Control Box" was "-7"; line 4,
"Multiplexer Programmer" was "-1 Multiplexer
Programmer".
Paragraph 3.7.2.4, line 1, "Multiplexer" was
"-6"; line 4, "-7" deleted from sentence.
Paragraph 3.7.2.4, line 7, "-7" deleted from
sentence.

Pages 66 through 83 were paces 40 I .through 40p.

Section 3.8, Completely revised to reflect new
part numb, ,r8 and am:,)-fy description.
39.lu-2u42-12.and I0-242-13 were deleteu.• '"i02•0•-0 eecriptien trargfered. to new section

• 3.9 .-
10-20402-36 through 1U-2002-3bo, lU-2U4U2-49
through 1U-2u4uh-67, and 10-20402-49 through
10-20402-77 added to section 3.5 with appliable
descriptions and usage.

"WLE L NO.
BOEING AIRPLANE COMPANY

. . . .. A MO ...... .Rev. &C ;-A . () . . . .. . .A , _-. . . . . . . . . . .. . . . . . . . . . . . .
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See Rev. Page ah

Pares b4 anu 65-
Section 3.9 New section for accessory equip-
ment.
i0-20402-30 transferea from section 3.b.
lO-20L: -3ý, 10-2uhu?-4 , lu- OJhOX.)2-45, and
1U-2,4u2-6b addeu.

Pages 86 through l1h were pages 41 Uhrough 61.

Page 86- Paragraph 4.l.1.2, line 9, "Changes to the
approved procedure etc." was "Changes to the
procedure etc."; lir.e i1,"only afzer BAC con-
cu-rance." wuis "only after rAC &pproval".

Page o 6- Paragraph 4.3, Descriptive srjecifications con-
tained within para,-raph were referenced to
paragraph 4.1.1. Rewritten
Paragraph 4.3.1, "Individual te:.Ls for
iO-,U402-O, lO-204ub'-hW1" was "Individual tests
for lu-,0402-U".

Page 89- Paragraph 4.3.1.3, "a minimum operatiornl test
consisting etc." was "equipment operation within
the performance etc.".
Paragraph 4.3.2, "Individual tests for 10-20h02-
i, 10-2ý402-41" was "Individual tests for
IJ-204J2-i".

Pare 90- Paragraph h.3.2.1, line 3 "With logic cards
inserted . . . etc." was "with -12 etc. cards
inserted . . . etc.". Lines 7 through ii -
new specification.
Paragraph h.3.2•.3, lines 1 and 2, ". . . Sim.
and TNst E4uipment . . . etc." was
test equipment (-h) • • • etc.".

kade 91- Paragraph 4.3.3, "Indivicual tests for
IU-204h&-2, iO-20Ut2-42" was "Individual
tests for 1u-.0402-2".

BOEING AIRPLANE CO.•P0NY 
A

MDO-2•hU2
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See Rev. Page ah
0 Page 92- Paragraph 4-.3.-.21 iintas 6 through 12, new

sp c ifica tion.
Yaragraph 4.3.4, "Indiviuual taLss for 10-2U402
-6, lU-2u4,02-46" was "Inaividual tests for
i0-2U402-6".
Paragraph 4.3.4, line 2, "performed with logic
cares insertcd." was performed with-42 etc.
carus inserted".
Paragraph 4.3. 4 .1, line 4, "10- 2040 2- 6 or
10-20402-46 Multiplexer System, Figure 15
etc." was "-6 the envelope of Figure 15 etc."
Paragraph L.3.4.2, lines 2 and 3, new.
Paragraph 4.3.5, "Individual tests for (10-
2o402-4 or 10-2,402-4h)" was "Individual
tests for 10-20402-4"'.

Page 93- ?aragraph 4.3.5.2, "Performance of 10-20402-V"
was "performance of -41"; descriptive criteria
completely revised; Items 12 through 15 - new
s pec ifica tion.

Page 94- Paragraph 4.3.5.2, Items 16 and 17, new
specif ications.

vage 96- Paravraph 4.3.7, Completely revised.

Page 97- Paragraph 4.3.b, "Sampling tests for 10- 2040 2

-Q, -i, -2, etc." was "Sampling LeBtS for
lU-2Q•U2, -1, -2, -4. -5, -6, -12 etc."
Paragraph 4.4.1, "Component tebting for
10-20O,2-o, -1, -2, etc." was "Component
tebting for lj-2o4u2, -1, -2, -h, -5, -6,
-12 etc."
Paragrapn 4.5.1, "Preproduction (flight Proof)
test- for lu-20402-40" was "Preproduction
(flight proof) tests for 10-20402".
Paragraph 4.5.1.2, line 6, "1/2 octave/minute"
was "one octave/minute"; "both upwards and
downwards etc." removed from sentence.

Page 98- Paragraph 4.5.1.4.2, "Flight conditions for
10-20402-40" was "Flight conditions for
10-20402 ".

BOEING AIRPLANE C ,mf',NY WC1 3 DlO-20402 v ae, -113A Rev. ae
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0 Page 99- -Paragraph 4.5..14.2 (d), lines 2.4,9, and 1,i

"600' F" was "700"F".

Page 100- Paragraph 4.5.1.6, test c2? new specification.

Page 101- Paragraph 4.5.1.7, Reliability tests are
deleted.

Page 103- Paragraph 4.5.2, "Preproduction (flight proof)
tests for Multiplexer Programmer, Multiplexer,
and Multiplexer System" was "Preproduction
(flight proof) tests for lu-20402, -1, -2, -6
and -12 etc.". Criteria completely revised.
Paragraph 4.5.2.1.2, Completely revised.

Pae s 104- Paragraph 4.5.2.1.2, Rewritten, intent un-
changed.

Page 105- raragraph 4.5.2.3.1, line 1, "Multipleý-er
Programmer (lU-20402-41) and Multiplexer
(10-20402-42)l was "O- 20CI402-1 and -2";
line 3, deleted "li-20hU2-l, (lo-2UO02-2)".
Paragraph 4.5.2.3.2p line 1, "Multiplexer
Systen (lu-2U402-h6)" was "10-204u2-6";
line b, "1/2 octave/minute" was "one octave/
minute"; line 9, "both upward and downwards
etc." deleted from sentence.

Page l0i- Paragraphs 4.5.2.4.1 and 4.5.2.5.2, heading
reviseu to reflect new part numoers.
Paratraph 4.5. 2 .5.2, Item (C), lines 2 and 3,
"600*F" was "700*F".

Page 107- Paragraph 4.5.2.5.2, lines 4 and 5, "600*F"
was "700OF".
Paragraph 4.5.2.5.2,' line 9, "(10-20402-46)"
was "10-20402-6".

Page 109- Paragraph 4.5.2.7, test a3,. "and Control
Boxes" - new; test dl, "and Control Boxes" -

new; test d2, "and Control Soxes" -. new.

'LO)E L NO.
BOEING AIRPLANE COMIPANY

WS-133A DIO-20402,a
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G Page 110- Paragraph 4.5.4.2, l~st sentence deleted.

-Page 113- Paragraph 4.6.2, "Multiplexer equipment" was
"10-2)40W, -1, -2, -6, "5, -12 etc."

Pages ,15 throujh 117 o•ere pages Al through 6h.

Pages lib through 139 were pages 65 through 83.

Page :18- Paragraph 6.1.:.2, "Area "C" Multiplexer" was
"10-f0402-1 and 1r-,0h02-2"; "Area "A" and "B"
was "10-20h02-•"; "(See Figure 21 etc.)" - new.
Paragraph 6.1.1.l4, Completely revised.

Page 119- ParaLraph 4.1. 1.4, Completely revised.

Pages 14O through 166 w(re pages 64 through l0e.

Paj, l47- Vibration envelope fro-.. luO cps to 2000 cps
changed. 20oO cps point, U.0063 GU'/cps was
0.025 U2 /cps.

Pabe 151- Figure 9 - Deleted.

Pat-,e 152- Figure 10 - btleted.

Pate 153- Figure 11 - Completely r' vised to reflect new
part fmabers.

Page 154- Figure 12 - Waveforms revised.

Page 156- Figure III, Completely revised to reflect new
part numbers.

Page 159- Figure 17, Completely revised to reflect new
part numbers and test arrangement.

Page 161- Figure 19, "Attenuator" removed from Multiplier.

Pages 162 and 163-
Now Pigures 20 and2,,. respetieevW .

Pages 16L and 165-
New Figures 22 and 23 respectively.

Page 166- Uble 1, uQleted.

Page 113- Paragraj-h 4.6.3, "lu-24002-4, lu-2Oi02-h4"V Vwas "lU-20h02-4"

BOEING AIRPLANE COPANY--(
WS-133A DI02U02 Rev. ag
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G Reason for Chanzel Completion of basic design. u

Vendor deficiency.

Revision G Change Effective: SAO0 - 0O01 (NO3b)W
ABOl - BABO (0uI~b)
EWA 301/ LL

EA 3205AC04 of. 0 Ge .

ADO1 &OnAEOl & On

ILi
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PE 1494 See Rev. Page a.1

Pages I through 22 wer. pages 1 through,1aJ

Page 1- Paragraph 1.1.1, "(10-2O402-O, 10-20402-40)"
was "(10-20402-0)".

Page 2- Paragraph 1.3.2 "Multiplier and Amplifier Unit"
was "Attenuator, Multiplier and Amplifier U'nit".

Page 8- Paragraph 3.1, "Design Reqmts. RF section" was
"Design Reqpta. for 10-20402"; line 3,

"(10-20402-0 and 10-20402-40)" added to sentence.

Page 12- Paragraph 3.1.2.5, '"12-9129" was "D5-2288".

Page 13- Paragraph 3.1.1.2.6, line 3, "3.2.9.1" was
"113.2.2.11".

Page 14- Paragraph 3.1.1.3.2.1, line 5# "6001F" was
"7006F"; line 6, "600°F" was "700OF"; line 7
"3minutes" was "4 minutes".

Page 15- Paragraph 3.11..4.1, Completely revised.

Page 17, 18-Paragraph 3.1.2.1.3, completely revised.

Page 19- Paragraph 3.1.2.1.8, Deleted.
Paragraph 3.1.2.1.11, Completely revised.

Page 20- Paragraph 3.1.2.2.3, line 5, "18 watts" was
"17 watts".

"-BOEING AIRPLANE COMPANY MODEL NO. PAGE---

Dlo-2040O2 Rev. ai
.A I i 1 A-i'?

1-7000
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0Reason for Changet. Correction of desi~gn ceficienciesaD
de~itgn imrrov-]ment and correction
to specAfication re~ufrements.

Revision (G) Change EI'fectivei. SA01 - ýG01 (003)L-
SA01 - 501 .00O3b) <C

a~~~l~ -Ii 8(04 A
ABOl -ABO8 (004b)C
r.4;A 3019
F!':A 3T1bl
ADOI 2L On
AEO1&On
AC1-AWOL
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PRR 9500

0 Pages 23 through 37 were pages 16 through 23a.

Pate 23- Paragraph 3.2.1.1, lines 1,2, and 3 were deleted.
Referenced ai4plicable paragraphs of section
3.1.I.1 were r-.typed ýri• includea as sub-
scctions of 3.2.1.1.
Paraý,raph 3.2.1.1.1 was referenced paragraph
3.1.1.1.1.

Paragraph 3.2.1.1.1.1, wa6 referenced para-
Lrah 3.11.1.1. •i

eadrairapn 3.2.±.1.1.2, was referenced para-
grph 51•1i•

Paragraph 3.2.,.1.2. was referenced paragraph
3.1.-..1.2.

Page 24- Paragraph 3.2.1.1.2.1, was referenced para-
graph 3.1.1.1.2.2.

Paragraph 3.2.1.1.2.2, was referenced para-
graph 3.1.1.1.2.3.
Paragraph 3.2.1.1.2.3, was referenced para-
graph 3.11.1.2.3.l.
Paragranh 3.2.1.1.3, was referenced para-
graph 3.1.1.1.3.
Paragraph 3.2.1.1.4, was paragraph 3.2.1.1.1.
Paragraph 3.2.1.1.5, was referenced, paragraph
3.1-1.1.5.
Paragraph 3.2.1.1.5, was referenced paragraph
3.1.1.1.6.

Page 25- Paragraph 3.2.1.1.7, was paragraph "3.2.1.1.2.'.
Paragraph 3.2.1.1. , was paragraph "3.2.1.1.?.
Paragraph 3.2.1.1.9, was paragraph "3.2.1.1.4".
Paragraph 3.2.1.1.9.1, was paragraph "3.2.1.-
1.4.1".
Paragraph 3.2.1.1.9.2, was paragraph "3.2.1.-
1.4.2".

.ODEL NO. PAGE
BOEING AIRPLANE COMPANY -I DlO-20402 rev. aik

-, "i-.•. 147000
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!a Page 26- Paragraph 3.2.1.1.9.3 was paragraph 3.2.1.1.h.3.
Paragraph 3.2..1..9. 4 was paragraph 3.2.1.1.14..
Paragraph 3.2.1.1.10 vas paragraph 3.2.1.1.5.
Paragraph 3.2.1.1.11 was referenced paragraph
3.1.1.1.11

Paragraph 3.2.1.2. Reference to Paragraph
3.1.1.2 and sub-paragraphs thereof deleted.
Requirements defined in detail in sub-para-
graphs of 3.2.1.2.
Paragraph 3.2.1.2.1, was referenced para-
graph "3.1.1.2.1".
Paragraph 3.2.1.2.2, was referenced para-
graph "3.1.1.2.2".
Paragraph 3.2.1.2.3, was paragraph "3.2.1.2.1".
Paragraph 3.2.1.2.:4, was referenced paragraph
"3.1.1.2.4,.

Page 27- Paragraph 3.2.1.2.59 was referenced paragraph
3.1.1.2.5.
Paragraph 3.2.1.2.6, was paragraph "3.2.1.2.3".
Paragraph 3.2.1.2.6, line 11, "3.2.9.1" was
"3.2.2.10.
Paragraph 3.2.1.2.7, was paragraph "3.2.1.2.2".
Paragraph 3.2.1.3, lines 1 through 5x were
deleted. Previously referenced paragraphs
of section 3.1.1.3.1 and 3.1.1.3.2 were r-.
typed and included as subsections of 3.2.1.3.
Paragraph 3.2.1.3.1, was referenced para-
graph "3.1.1.3.1".
Paragraph 3.2.1.3.1.1, was referenced para-
graph "3.1.1.3.1".

MODEL. NO. AGE "
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G Page 28- Paragraph 3.2.1.3.1.29 was referenced para-
graph "3.1.1.3.1.2"0
Paragraph 3.2.1.3.1.3, was referenced para-
graph "3.1.1.3.1.3".
Paragraph 3.2.1.3.1.4, was referenced para-
graph "3.1.1.3.1.400
Paragraph 3.2.1.3.1.5, was referenced para-
graph "3.1.1.3.1.5".
Paragraph 3.2.1.3.1.5.1, was referenced pia-
graph "3.1.1.3.1.5.1".
Paragraph 3.w.1.3.1.', was referenced para-
graph "3.1.1.3.1.6".
Paragraph 3.2.1.3.1.7, was referenced para-
graph "3.1..13.1.7".
Paragraph 3.2.1.3.2, was referenced para-
graph "3.1.1.3.2".
Paragraph 3.2.1.3.2.1, was referenced para-
graph "3.1.1.3.2.1".
Paragraph 3.2.1.3.2.2, was referenced para-
graph "3.1.1.3.2.2".
Paragraph 3.2.1.3.2.3, was referenced para-
graph "3.1.1.3.2.3".

Page 29- Paragraph 3.2.1.3.2.4, was referenced para-
graph "31.1.3.2.4".
Paragraph 3.2.1.3.2.5# was referenced para-
graph "3.1.1.3.2.5".
Paragraph 3.2.1.3.2.60 was referenced para-
graph 83.1.1.3.2.60.
Paragraph 3.2.1.3.2.7, was referenced para-
graph "3.1.1.3.2.7".
Paragraph 3.2.1-4. previously referenced pura-
graphs of section 3.1-1..4 were retyped and
included as sub-paragraphs of paragraph 3.2.1.4.
Paragraph 3.2.1.1.1, was refer.nced paragraph

M-• ODE L 1NO. PAGE r

BOEING AIRPLANE COMPANY -... N. PAGE
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iG Page 30- Paragraph 3.2.1.5, reference' to paragraph
3.1.1.5 deleted. Detail requirements for
product identification defined in detail
in 3.2.1.5 sub-paragraphs.

* Paragranh 3.2.1.5.1, was referenced para-
'• griph "3.1.1.15.1".

Paragraph 3.2.1.5.2, was referenced para-
graph "3.1.1.5.2".
Paragraph 3.2.1.5.3, was referenced para-
graph "3.1.1.5.3".

age 31- Paragraph 3.2.1.5. 4, new paragraph added.
Paragraph 3.2.1.5.:4.1, new paragraph added.
Paragraph 3.2.1.5. 4 .2, new paragraph added.

Page 34- Paragraph 3.2.2.1.5, reference to paragraphs
3.1.2.1.1 and 3.1.2.1.4 were deleted. Require-
ments restated in detail in paragraphs 3.2.2.1.5,
and 3.2.2.1.9 respectively.

age 36- Previously referenced paragraph of subsection
3.1.2.1.12 was retyped and included in para-
grqah 3.2.2.1.8.
Previously referenced paragraph of subsection
3.1.2.2.1 was retyped and included in para-
graph 3.2.2.2.1.

ges 38 through 44 were pagpe4II through 32

Page �38- Paragraph 3.3.1.1., line 2, "3.2.1.1" was
"3.1.1.1"; with the exception of etc. is
deleted.
Parag•raphs 3.1.1.1, 3.3.1.1.2, 3,3.1.1.3,
3.3.1.1.h,'and 3.3.1.1.5 are specified in
reference of paragraph 3.3.1.1.
Paragraph 3.3.1.2, line 1, "3.2.1.2" was "3.1.1.2"1
"with the exbeption etc." is deleted.
Paragraph 3.3.1.2.1, reference paragraph "3.3.1.2"
was "3.2.1.2.1".
Paragraph 3.3.1.2.2, refer-nce paragraph "3.3.1.2"
was ".3.2.1.2.2".
Paragraph 3.3.1.2.3. reference paragraph "3.3.1.2."
was "3.2.1.2.3".
"Paragraph 3.3.1.3, line 3, "3.2.1.3.2" was

"311.1.3.2"s line 5 "3.2.1.3.1" was "31.1.3.4".

MODEL NO. PAGE
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G Page 39- Paragraph 3.3.1.4, line 1, "3.2.1.4" was "3.1.1.kw.
Paragraph 3.3.1.-5 line 1, "3.2.1.5" was
"J.1.1.5a.

Page 41- Paragraph 3.3.2.1.7, "3.2.2.1.9" was

Paragraph 3.3.2.1.8, "3.2.2.1.9" was013.1.2.1.4111

Page 42- Paragraph 3.3.2.2.1, "3.2.2.2.1" was
"3.1.2.2.18.
Paragraph 3.3.2.2.6, Descriptive criteria
now contained within paragraph was described
under paragraphs 3.3.2.2.6.1 and 3.3.2.2.6.2.

Pages 45 through 56 were pages 34 through 40

Page 145- Paragraph 3.5.1.1, line 2, "3.2.1.1" was
"3.1.1.1"; line 3 and 4, "3.2.1.1.4,
3.2.1.1.5, 3.2.1.1.7, 3.2.1.1.8, 3.2.1.1.9,
were "3.1..1.14, 3.1.1.1.5, 3.1.1.1.7,
3.1.1.1.8, 3.1.1.1.9, 3.1.1.1.10, 3.1.1.1.11
and 3.1.1.1.2.3 respectively.

Pae 46- Paragraph 3.5.1.1.6, "3.2.1.1.5" was "3.1.1.1.5•";
Paragraph 3.5.1.1.7o was paragraph "3.5.L1.6".
Parazraph 3.5.1.1.7.1, was paragraph
"3.5.1.1.6.1".

Page 47- Paraerraph 3.5.1.1.8, was paragraph

Paragraph 3.5.1.2, completely revised to
incorporate new references.

Page .48- Paragraph 3.5.1.3, referenced paragraph
changed tor compatability with other
revised paragraphs as follows: 3.2.1.3.1
was 3.11.3-1,2ftas 3.1.1.3.1.2, and
3.2.1.3.1.4 was 3.1.1.3.1.4.
Paragraph 34..blo line I, "3.2.1.5" was
"N3.1.1.5".

•v OEL !NO. PAGE
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Pages 57 through 67 were pages Wta through 40k.

G Page 64- Paragraph 3.7.1.1, line 2, "3.2.1.1" was

Paragraph 3.7.1.2, line 2 03.2.1.2" was
"3.1.1.2"; "with the exception etc." is %_
deleted. >

W. 4(

Page 65- Paragraphs 1.7.1.2.1 and 3.7.1.2.2 are Ll a
specified per reference of 3.7.1.2.
Paragraphs 3.7.1.2.3 and 3.7.1.2.14 are
specified per refer*,nce of 3.7.1.2.

Page 67- Paragraph 3.7.2.4, line 8, "3.2.2.1.8" -

was "3.1.2.1.12"; line 9, "3.2.2.1.6"
was "3.1.2.1.3".

Pages 68 through 96 were pages W4e through 46b

Page 90- Paragraph 4.3.2.2, "Product Exmination"-
new heading.

Reason for changes Clarification and consolidation
o pecification requirements.

'Ii
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H Title Page II - Revised list of active pages So* Rev* pagp aw

Title PaLe III - Revised list of active pages.

Rev, x page - "Figures 20 through 23 are new" was "Figures
20 through 25 are now".

Revision P&,ea - A&ded revision pages aq thru az.
Index b Page - Added paragraph 4. 6.4.

Page 3 - Paragraph 1.5 In third sentence "10-20402-80" was
"10-2U402-77".

Page 6 - Paragraph 2.1.3 " 'Specifications and Standardbl,
Use of, dated 19 August 1954" was " 'Specifications
and Standards', Use of, dated 19 August 1954".

Paragraph 2.2.1 "OG•)7-59-2617A" was'"D2-tI44"
"S2L Document 'Electro Interference Control
Requirement for Kl~nutemn'" was "Boeing Document
'Electro Interference Control Requirements,
Equipment'".

Page 7 - Paragraph 2.2.1 "D2-5051 Boeing Document, 'Functional
That . . . Equipment 10-2U402-44'" was "Dk-5051
Boeine Document, 'Functional Test . . . Equipment
10- 20402-41'".

Paragraph 2.2.1 Added D2,10365 and D2-4858.

Page 12 - Paragraph 3..11.2.1 . . . the requirements of
z2L Document CM7-59-2617,. The equipment is
defined as Class I per GXO7-5$-2617A." was "...
the requirements of BAC Document D2-2444. The
equipment is defined as Class I per D2-2444."

Paragraph 3.1.1.2.3 ". • . on BAC Drawing 10-20402"
was "... an BAC Drawing 10-20402".

Pabe 13 - Paragraph 3.1.1.2.6 "Die provisions of C4407-59-
2617A, paragraph 3.2.9.1 apply. " was "The provision
of D2-2444, paragraph 3.2.9.1 apply."

Paragraph 3.1.1.2.7 "The provisions of GMO7-59-
2617A, paragraphs 3.2.3 and 3.2.4 apply." was
"The provisions of D2-244L, paragraph 3.2.3 apply."

Page 26 - Paragraph 3.2.1.1.9.3 Entire paragraph deleted.

JMODEL NO. PAGE
" BOEING AIRPLANE COMPANY
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H Page 26 - Paragraph 3.2.1.2.1 '02. equipment shall loet the See Hev. page aw
requirements of SL Documnt 0S7-59-2617A. 7he
equipiment is defined as Class I per GW07-59-2617A."
was 'The equipment shall meet the requirements of
BAC Document D2-2444. .he equipment is defined as
Class I per D2-2449.0

Page 27 - Paragraph 3.2.1.2.6 *The provisions of G)07-59-
2617A, paragraph 3.2.9.1 apply". was "The provisions
of D2-2444, paragraph 3.2.9.1 apply."

Paragraph 3.2.1.2.7 "213 provisions of G14)7-59-
2617A, paragraphs 3.2.3 and 3.2.4 apply." was
"The provisions of D2-244 paragraph 3.2.3 apply."

Page 28 - Paragraph 3.2.1.3.1.5.1 "D2-4123" was "D2-4132".

Page 30 - Paragraph 3.2.1.5 In second sentence deleted
"stock numer".

Page 36 - Paragraph 3.2.2.1.8 rewritten to define more
accurately equipment capability with respect
to transients in the power system.

Page 37 - Paragraph 3.2.2.2.2.2 "... in p.ragraph
3.3.2.2.6 for a Vr unded center-tapped .1 source."
was ". .. in paragraph 3.3.2.2.6 for an ungrounded
(floating) data source."

Page 40 - Paragraph 3.3.2.1.6.1 Paragraph expanded to
include a ,bthod of satisfying the requirement
for sampling rates in excess of 8U0 ups by the
cross-strapping of analog input lines.

Page 45 - Paragraph 3.5.1.1 ". • • 3.2.1.1.10 and
3.2.1.1.1i." ..aaL". 3.2.1.1.10t 3.•.i-i.Ii,,
and 3.2.1.1.2.1.2."

Page 47 - Paragraph 3.5.1.2 "to 3.2.1.2.5" deleted.

Paragraph 3.5.1.2.1 ". • • requirements of SIL
Document GM07-59-2617A. The equipment is defined
as Class III per GM7-59-2617A." was ".. •
requirements of BAC Documnt D2-2444. The equip-
menti~s defined as Class Ill per D2-24Ui."

Page 49 - Paragraph 3.5.1.5.1.3 Deleted.
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B Page ;l Paragraph 3.5.2.1.2.2.2 "This power supply shall See Rev,. page aw
be floating with respect to the 28 VDC power
supply." deleted.

Page 53 - Paragraph 3.5.2.1.3.1.1 (a) Added "The automtic
mode applies to paragraph 3.5.2.1.3.1 (a) and (e)

onea"(

Paragraph 3.5.2.1.3.1.1 (b) Added "The semi-auto-
natic mods applies to paragraph 3*5.2.1.3.1 (a)

thru (g)."

Paragraph 3.5.2.1.3.1.1 (c) Added "The manual mode
applies to paragraph 3.5.2.1.3.1 (a) thru (g)."

Paragraph 3.5.2.i.3.1-4 Added the following at the
end of paragraph "This requirement does not apply
to paragraph 3.5.2.1.3.1.3."

Page 55 i aragraph 3.5.2.1,3,1.4.3 New paragraph modifying
color requirements of paragraph 3.5.1.1.7 for
Hewlett-Packard printer supplied with 10-20402-44.

Paragraph 3.5.2.1.3.2 "... inadvertant shorts to
ground during testing . . ." was "... inadvertant
shorts during testing...

Page 64 - Paragraph 3.7 In last sentence of first sub-paragrap
"10-e04u2-86" was "lu-2L0U2-77".

Pa&, 67 - Paragrapn 3.7.2.2 Expanded to include a method of
satisfying the requirements for sampling rates in
excess of 800 sps by the cross-satapping of analog
input lines.

Paraeraph. 3.7.2.L Second sentence - "1.05 amps"
was "0.95 amps".

Page 68 - Paragraph 3.8 In 5Lcond sentence "10-20402-86" was
"10-20402-77".

Paragraph 3.8.3 Added new sub-heading as follows
"(d) Channel "B" inhibit pulses to the Analog
Sequencer Gate".

Page 69 - Paragraph 3.8.4 (a), (b) and (c) partially revised
to describe more accurately the signals generated.

"BOEING AIRPLANE COMPANY MODEL NO. __PAGE

SEATTLE 24, WASHINGTON WS 133A Dl0-20402 Rv. as
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H Page 71 - Paragraph 3.8.8 (b) "A 'start' and 'stop' signal See Rev. page aw
for the Voltage and Currenat Clamps of this
Multiplexer." was "A 'start' signal for the
Voltage and Current Clamps of this Multiplexer."

Paragraph 3.8.8 Added statement giving additional
descriptive information for the Countdown (2B)
C.Ard .

Page 72 - Paragraph 3.8.9 Third sentence - "count" was

"current".

Page 83a- Added page 83a.

Page 83b- Auded page 83b.

Page 83c- Added page 83c.

Page 85 - Paragraph 3.9.2.2 "10-20402-68" was "lj-20402-44".

Page b6 - Paragraph 4,1.1 Added the following to paragraph
4 .1.1 "individual tests described . . . upon BAC
approval".

Page 89 - Paragraph 4.3.2 "Each Multiplexer Programmer shall
be individually teýted. Tests must be conducted
with logic cards inserted." was "The follow~rig
tests shall be performed on each Miltiplexer
Programmer shipped."

Paragraph 4.3.2.1 Transferred to page b9 after
complete revision. Deleted the test procedure
specified and replaced it with a requirement
that the vendor furnish BAC with the test
procedures used.

Page 90 - Paragraph 4.3.2.3 Deleted first sentence and
replaced with "The tests shall check the Programmer
design requirements of section 3.2 for the followinE
Added the following "5. Ability to supply the proper
secondary DC voltages which are required by the
various mltipiexers."

Paragraph 4.3.3 First sentence - "Each MultipleXer
shall be individually tested." was "The followink
tests shall be performed on each Miltiplexer unit
shipped." Third sentence deleted. Paragraph 4.3.3

4 transferred from page 91.

C. •Paragraph 4.3.3.1 Transferred from page 91. New
subject, "Test Procedures", replaced "Product
Euamliation" under this garagraph number.

MODE NO.PAGE
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yage 91 - Paragraph 4.3.3.2 Subject of this paragraph See Rev. page a,
*Product Examination", was subject of paragraph
4.3.3.1.

Paragraph 4.3.3.3 New. Subject of this paragraph,
"NPerformance", was subject of paragraph 4.3.3.2.
After assigning new paragraph number 4.3.3.3 to
this subject the first sentence was deleted and
replaced with "The tests shall check the Multi-
plexer design requirements of Section 3.3 for the
follevingi Added "7. Individual channel data
degradation due to current feedback."

Paragraph 4.3.4 Transferred from page 92. Rewritteni
to state requirement for individual testing of each
subsystem and to describe each subsystem.

Paragraph 4.3.4.1 Transferred from page 92. New
subject, "Test Procedures", replaced "Product
Examination" under this paragraph maber.

Page 92 - Paragraph 4.3.4.2 Subject of this paragraph
"Product Examination" was subject of paragraph
4.3.-4.1.

Paragraph 4.3.4.3 New. Subject of this paragraph
"Performance" was subject of paragraph 4.3.4.2.
After assigning new paragraph number 4.3.4.3 to
this subject changed "... paragraph 4.3.3.2..."
to read ". . . paragraph 40.33.3 • .

Page 93 - Paragraph 4.3.6 was paragraph 4.3.5. karagraph 1
4.3.6.1 was paragraph 4.3.5.1. Paragraph 4.3.6.2
was paragraph 4.3.5.2. "Performance of 10-20402-h,
10-20402-44" was "Performance of 10-204u2-4".
Deleted "With the test equipment connected as shown
in Figure 11 to impose a representative load and ".

"compliance of the 10-20402-4, 10-20402-44
Test and Simulation Equipment . . ." was ". * s
compliance of the 10-20402-4 Test and Simulation
Equipment. . 9"

Page 94 - Paragraph 4.3.6.2 was paragraph 4.3.5.2. "14.
External multiplexer analog input facilities to
section 3.5 requirements." was "14. External
multiplexer input facilities to section 3.5
requirements." Sub-paragraph 17. Third sentence
rewritten to reflect replacement of D2-24" by
0c107-59-2617A.

MOVDEL NO. PAGEBUkING AIRPLANE COMPANY
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H Page 95 - Paragraph 4.3.7 was paragraph 4.3.6. See Rev. page aw
Piragraph 4.3.7.1 was paragraph 4.3.6.i.
Paragraph 4.3.7e2 was paragraph 4.3.6.2.
Paragraph 4.3.7.3 was paragraph 4.3.6.3.
Paragraph 4.3.7.3 In last sentence "4.3.7.2"
was "4.3.6.2".

Page 96 - Paragraph 4.3.8 was paragraph 4.3.7. ReWritten
to specify individual card tests according to
procedure recommended by Vendor.

Page 97 - Paragraph 4.3.9 was paragraph 4 .3b..

Page 100 & 101 - Paragraph 4.5.1.6 Completely revised to
reflect replacement of D2-2444 by GMD7-59-2617A.

Page 101 - Paragraph 4.5.1.6.1 ". & • linear receivers such
as those used in S&L Document GM07-59-2617A
testing . . ." was ". . . linear receivers such
as those used in BAC Document D2-2444 testing .
".*. of paragraph 4.3.3.2 of SIL Document
01407-59-2617A;" was ".o. . of paragraph 4.3.3.2

F of B(,eing Document D2-2444;"

Page 103 Paragraph 4.5.2 At the end of the paragraph

added "Figure 22 is to be considered .

characterist.cs of a given test requirf."

Paragraph 4.5.2.1.1 "a . . to comply in principle
with . . ." was "... to comply in all respects
with . . ."

P-ge 106 - Paragraph 4.5.2.5.1 Last sentence rewritten to
specify 45 minute equipment warmup after temper-
ature stabilization of chamber and before equip-
ment is operated according to paragraph 4.5.2.

Paragraph 4.5.2.5.2 (c) ". • • tebt chamber to
600oF i 500 . . ." was ". • • test chamber of
600oF ± 50°. . . "

Page 107 - Paragraph 4.5.2.5.2 (c) 4NOea Only one )klti-
plexer System • • ." was "NOWs Only Mualtiplexer

Page 109 - Paragraph 4.5.2.7 Completely rewritten to reflect
replacement of D2-2" by GM07-59-2617A.
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H Page 109a- Added page 109a. Paragraph 4.5.2.7 rewritten
continued on this page.

Page i19 - Paragraph 6.1.2 "Simulation and Test Equipment
(10-20402-4, 10-20402.4 4)" was "Simulation and
lbst Equipment (10-204U2-4)".

Page 120- Paragraph 6.1.2.3 "Failure of the 10-20c402-4, ( u
10-20402-44 Simulation and list Equipment..
was 'Failure of the 10-20402-4 Sixulation an _k t

Test Equipment . .. 0

Page 121 -Paragraph 6*2 Revised paragraph by replacing refor <
ence* to specification drawings with references to
the docuients D2-10365 and D2-4858 in two places.

IPage 122 -Paragraph 6.2.5 (a) Deleted "preproduction"
Paragraph 6.2.5 .c) revised to read "The article
is cleared for system testing and installation on
a limited number of non-flight system components."

Page 126 - Paragraph 6.3.16 In first sentence *Iteration" was
"Interation" In second sentence "commutation" va
"ceumzmitation".

Page 130 - Paragraph 6-4.4 "Data Required for Tentative and/ori
Final Approval" was "Date Required for Tentative
and/or Final Approval".

Page 153 - Figure 11 revised to show new part numbers.

Page 164 " Figure 22 revised to show equipment connections in

greater detail.

Reason for Changes TO clarify rorrect and bring up to date
the specification requirements.

Revision (H) Change Effective& 003C
0o4B
00 4C
EWA 3019
EWA 3181
ACO0 - AC04
ADO1 & on
AEO0 & on

- AMODEL NO. PAGE
BOEING AIRPLANE COMPANY

SEATTLE 24, WASHINGTON WS 133A D1020402 Rey@ aw

SAC 1681 A-42



,-- ~~REVISIO N w

> FOLLOW DESCRIPTION OF CHANGE WITH: REAMO FOR CHANGE, CHANGE EFFECTIVE jif(k INFORMATION, PRODUCTION AND TOOLING INFORMATION. RERUN ODA'$, ETC. IU m

H Page 68 Paragraph 3.8 "The logic cards, (10-20402-49 See Rev. page as
through 10-20402-86) shall be . . ." was "ihe
logic cards, (10-20402-49 through l0-20402-77)
shall be •

Page 83a Paragraph 3.8.26 New paragraph. Restated and
expanded Voltage and Current Clamp Card description
of paragrph 3.8.l5.

Paragraph 3.6.27 New specification. Amplifier
and Clamp Assembly,

Paragraph 3.8.2b New specification. 5 Volt
Amplifier and Clamp Absembly, Matched.

Paragraph 3.b.2b.1 New specAfication. 5 Volt
Amplifier and Clamp Assembly, "A" Command Ftnctions,IO'2U4O2-bu.

PFae $3b - Paragraph 3.8.26.2 New specification. 5 Volt
Amplifier and Clamp Assembly, "B" Cor•,and fnctions,
iO-2Uh02-b3.

Paragraph 3.8.2b.3 New specification. 5 Volt
Amplifier and Clamp Assembly, *B Commaud FNnctiozns,
lO-20hU2 -86.

Paragraph 3.5.29 New specification. 50 MV
Amplifier and Clamp Assembly, Matched.

Paragraph 3.8.29.1 New s ecification. 50 MV
Amplifier and Clamp Assembly, "A" Command ftnctiono.
1i-20402-79.

Paragraph 3.8.29.2 New specifIcation. 50 MV
Amplifier and Clamp Assembly, N2 Command Fuactions,
1O-20402-82.

Paragraph 3.8.29.3 New specification. 50 MV
Amplifier and Clamp Assembly,"B" Command Fwtionsa,
10-20402 -85.

Page 63c - Paragraph 3.5.30 New specification. 10 MV
Amplifier and Clam, Assembly, Matched.

Paragraph 3.6.30.1 New specification. 10 MV
Amplifier and Clamp Assembly, "'A" Command ftuntions,
10-20 402-78.

'•-• • AAMQD _ . NO. PAGEBOEING AIRPLANE COM•PANY WS 133A D10l-20402 ---
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i Page 83 - Paragraph 3.8.30.2 New specification. 10 MV be Rev. page at.
Amplifier and Clamp Assembly, "B" Cemmand knctinas,
10-20O 02-bi.

Paragraph 3.8.30.3 New specification. 10 MV
Amplifier and. Clamp Assembly, "B" Command &nctions,
10-20402-84.

Page 92 - Paragraph h.3.5 New specification "Final Acceptance
ITsts" replaced "Individual Tests for 10-20402-4
or 1O-204U2-44" under this paragraph number.

Paragraph 4.3.5.1 New specification "Vibration"
replaced "Examzinution of Product" under this
paragraph number.

Paragraph 4.3.5.2 New specification "Performance"
replaced "Performance of 10-204u2-4" under this
paragraph number.

Page 96 - Paragraph 4.3.8,1 Test Procedure. New bpecification
Paragraph 4.3*b.2 Card Tests. New specification
Paragraph 4.3.8.3 Insertion into Sub-System. New
spec if;cation.

Paee 113 - Paragraph 4.64 Functioal Test for Structural
C.rds lO20L402-45. New s.,ecification.

MODEL, NO. .. PAGEBOEING AIRPLANE COMPANY F' EL. NO.•PaGE
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SNOMTIN __ ___- -

H Reason for Changes Incorporation of design improvenbtilt in
specification requirements.a

Revision (H) Change EI'fectives 003CoolhC -

EWA 3019
A001 - AC014
AD01 & on
A301 & on w

IA.
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J Reason for Changes Incorporation of Radiation Inc@, 1% 'J I-T- r

exceptiors to revision "H". MRR 9500 Unless ot1ervise specified.'

, Page 3s, Paragraph 1*5 Change 10-.200402-77 to lo..2 1s0-66.

ýPaee 35# Paragraph 3.2.2.1.6 The na~ximus drain is increased
to 2. 0 amperes.0

!Page 37a Paragraph 3.2.2.2.14 Revise plus 5-8 volts to 7.0
volts in the first sentence.

Page h2, Pararraph 3.3.2.2.6 Revised feedback current.

Paoe 43, ParagraPh 3.3.2.2.8 Revised connion mode rejection.

i'age 6 ?,, P.ara,,raph 3.7,2.14 The maxiwnl current drain in
increased to 1.15 amperev.

Page 77, Paragraph 3.8.15.14 Clarification of amplifier and
clamp, re-numbering syst~em.

Page 77, Pararraph 3.8-15.5 Clarificatior, of amplifier and
clamp re-numbering system.

Page 77., Paragraph 3.8.15o6 Clarification of amplifier and
clamp re-zmutbring system.

Page 78, Paragraph 3.8#16s2 Clarification of amplifier and
clamp re-numbering system.

Pece 713, Paragraph 3-8-17.2 Clarification of amplifier and
clamp re-numbering system.

Page 79, Paragraph 3-C-18.2 Clarification of amplifier and
clamp re-nunbteriqS a"s tem.

Page 83a, Para Cra n1&Y N.26) cross reference listed.

Page 83bp Paragraph 3.8.29 crose reference listed.

Page 83c, Pararraph 3.8.30 cross reference listed.

Page 85, Paragraph 3.9.14 and pararraph 3.9.5 added.
Mounting bolts revised. (PI 21482)

Page 90s, Paragraph 643.2.3 Revised last paragraph regarding
feedback limitations.
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FfiR 9500 Unlocs othrw-wee specified. tewr
J Pa'-e 96,0 Paragraph, 4--. In the second sentcflce tewr

Noperatinrv' is changed to "non-o--eratiflg"o Part off

pArt,,-aph onitted as f ollows: "Prf or~n~tnc -chall ho

m~onitored and recor'ded durlnk, this tu L The cards
shall perform without failure or m~lfunctiofl."

PIage 98,, Paragrar'h 11"1.U2 evod ?re scý,ntence retgardirig

temper-ature.

Par 112 araraap g Added

PararrarWý )'52 Added
Paragraph h 55 Added

* ?aa~r: *.4i~ Added
?ar-.g~aph 11 5 Added

Pagf-e 113, Pararpraph LI'...?z rvised
Parag-raph- 5 kdded
Paragrapl h.. Added
PauraTaph h' Added
Pzsragrapk' 4.6.8 Added

*Pa'-c 162, AFigue 20 has been changcd to incorporate.- the
followin, revisions:
(1) Doulle shieldinj- o,ý. wircx rIe oxcZ-.
(2) hadic frceuency at.ic2.ding of missile groundi

point wires.
(3 onniect ampilifier a-.dl sample arnd hold sifnal

rett~rns- to power supply com:;Ion.
(0Traitsforrar couplirýv of "All and "tr" command

andi recet pu-er:e In pro,Tra;r'.er.

Ihect on for Qianget To clarify, correct and bring up to date
the specification requirer-oit~s.

"hovision J Change F~fectst o03c

EWA 3019
- EWA 3181

FTh 412 A On
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Title Pap I - Revised to show Rae. K
Title Page II - Revised List of Active Pages
Title Page LII - Revised List of Active Pages
Revision Pages bo thzu b 6.. - Added now pages.
Page I, Pas.m 1.1.1, 1.1.2, 1.1.•, Deleted 10-20402-0,-i,

Page?, -2.
Page 29 Pars. 1.2, 1.4, 1.4.1, Deleted 10-20402-4,-6,-7.
Pap 3, Para. 1.4.2, 1.5, Deleted 10-20402-8, 10-20402-12

thtu 10-20402-39 requiremnts.
Pap 4, Pars. 2.1.1, Deleted XIL-E-005272B.
Page 69 Pams. 2.2.1, Deleted D5-2288.
Page 7, Pars. 2.2*1 and 2.2.2, Deleted D2-4751 and

21-50065.
Page 8, Pam, 3.1, Deleted 10-20402-0.
Page 10, Pars. 3.1.1.1.9, Added "subparagraph require-

ments".
Page 12, Pars. 3.1.1.2.1, Added "See drawing 10-20402".
Page 13, Pamt. 3.1.1.2.6, Deleted lat sentence.
Page 23, Para. 3.2, Deleted 10-20402-1.
Page 25, Pars. 3.2.1.1.6, Added "See drawing 10-20402".

Par*. 3e2.1.1.l 9 Rewritten to define test points.
Para. 3.2.1.1.9.1 & 3.2.1.1.9.2, Deleted entire

Pap 269 Pasm 3.2.1.1.9.3 & 3.2.1.1.9.4, Deleted entire

Pars. 3.2.1.2.1, Added "See drawing 10-20402".
Page 27, Pars. 3.2.1.2.6, Deleted "The provisions of ---

shall be utilized".
Page 329 Parm. 3.2.2.1.1 & 3.2.2.1.1.1, Changed "Ohanrael"

to "Cosmand" (six plcsae)
Pae 33#, Par'.. 3.2.2.1.2.2, Changed "mioromiorofarad."

to "ploofarads".
Pars. 3.2.2.1.4.1, Added "a maximum of".

Page 369 Pars. 3.2,2.1.9, Added "See drawing 10-20402".
Page 37, Pars. 3.2.2.2.2.2, Added "See drawing 10-20402".

Par&s 3.2.2.3, Deleted entire paragraph.
Pge 38, Pars. 3.3, Deleted 10-20402-2

Para. 3.3.1.1.1, 3.3.1.1.2, 3.3.1.1.3, 3.3.1.1.4,
3.3.1.1.5, 3.3.1.2.1, 3.3.1.2.2, 3.3.1.2.-3,
Delete entire paragraphs.

Page 39, Pars. 3.3.2.1.2, Deleted "Channel" (2 places).

g4E "PT -T T C 4A&,e`3LS 7 rk tpr
tAS~ 1&Q&~ C). 'T a tL~jS 'ri ..T *

IeJtE' Ac' MtLLrqb 10-4*40'-4 <
N. PAE
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Page 31, ParS. 3.2.2.1 Added ".onda0y" before "oomand

Page 40, Para. 3.3.2.1.3, Replaced "21-50065 and 21-50103"
with "21-50105".
Pars. 3.3.2.1.6.1, Deleted "12800, 6400,3200,

1600" Channel A samples. Deleted "3200,1600"
Ohannel D maples. Deleted last 2 sentences.

Pag 44, Par6 3.4, Deleted "Design Requtrements for
10-20402-3".

Page 45, Pars. 3.,, Deleted all sentences referring to
10-23402-4.

Pag 47, Para. 3.5.1.1.8.1, Deleted 10-20402-44 only.
Pars. 3.5.1.2.1, Added "See drawing 10-20402".
Deleted "Filters for 10-20402-44 only".
Para. 3.5.1.2.2, Deleted "10-20402-44 only".

Page 48, Pars. 3.5.1.2.5, Deleted "10-20402-44 only".
Page 51, Par.. 3.5.2.1.2.2.4, Added last sentenoce.

Pars. 3.5.2.1.2.2.4.1 and 3.5.2.1.2.2.4.2,
Deleted entire paragraphs.

Pag 52, Para. 3.5.2.1.-3., Deleted 10-20402-44 only.
Para. 305.2.1.3.1.1, Deleted 10-20402-4
requirements.

Page 539 Para. 3.5.2.1.3.1.4.1, Deleted entire paragraph.
Page 54•S5 Pars* 3.5.2,1.3.1.4.2, Deleted 3.5.2.1.3.1.4.1

(3 places).
Page 649 Pars. 3.7, Deleted all sentenoes pertaining to

10-20402-6.
Page 65, Par.. 3.7.1.2.1, 3.7.1.2.2, 3.7.1.2.3, and

3.7.1.2.4, Deleted all paragraphs.
Page 67, Pars. 3.7.2.2, Deleted 6400, 3200, 1600.

Deleted last 3 sentences.
Page 68 thru 77 Section 3.8, Completely rewritten to

define cards in numerical order and delete
obsolete cards.

Pages 78 thru 83, 83a, 83b, & 830, Deleted as a result of
Section 3.8 rewrite.

Page 88, Pars. 4.3.1, Chaged "Individual" to read
"Aoceptanoe" and deleted "10-23402-0".

Page 89, Pars. 4.3.2 & 4.3.2.1, Deleted entire pars-
graphs.

Page 90 & 91, Section 4.3.2 & 4.3.3, Completely rewritten
to reorganise system and card acceptance teat
requirements.

Page 92, Deleted page due to reorganization of See.
4..2 and 4.3.3 tests.

Pae 41, Pars 3.•.2.19 Replaced "channels" with "input
meaau'mwents"

Page 67, Para. 3.7.2.3 Replaced "35" with "W'
Page 163, Figue 21 added Box designations - lAl, 211,

(. • 212, oetc
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> FOLLOW DESCRIPTION OF CHANGE WITH; REASON FOR CHANG•. CHAt,,GE CFF(-CTIVE.
SINFORMATION, PRODUCTION AND TOOLING INFORMATION, RERUN DDA'S, ETC. ' Vk

Page 93t Section 4.*3.4, Deleted 10-20402-4 requirements.
Pao 94, Section 4.3.4.2 was 4.3.6.2.
Pigs 95, Section 4.3.5 ws Section 4.3.7.
Page 96, Deleted page due to zeorganizstion of Sea. 4

tsts.I
1Paoe 97, Par&. 4.3.9 deleted.

P&u. 4.4.10change -0, -1, -2 to be -409 -41,

106, Pars. 4.5.2.4.1, Deleted Acceleration Tests.
Page 113, Pars. 4.6.3, Deleted 10-20402-4. t
Pae 119, Pars. 6.1.2, Deleted 10-20402-4.
Page 120, Pars. 6.1.2.3, Deleted 10-20402-4.
Page 153, Deleted 10-20402-1,-2,-4,-6,-7, & -8.
Page 156, Deleted 10,20402-0.
Page 159, Deleted -1,-2,-7, & -8.
Page 160, Changed -1, -2, to be -41,-42.

Reasons To include operating limitations (Vendor Deficiency).

, Iffeotives PTM 412 & On.

Ii
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> FOLLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE, CHANGE EFFECTIVE i ' -J

As I INFORMATION, PRODUCTION AND TOOLING INFORMATION. RERUN DDA'S, ETC. W X A. .j w&

Title Papes I, II & III - Revi'ed to show Rev. L
Revision Page bf - Added new page
Page 49, Para. 3.5.1.5.1.4, New paragraph to specify

elapsed time motor installation on 10-20402-44
Page 71, 72, 73, 74, 75 - Para. 3.8.17, 3.8.18, 3.8.22,

3.8.23, 3.8.26, 3.8.27, Clarified card decrip-
tione

Page 90 & 91 - Pars. 4.3.2, 4.3.2.3, 4.3.2.3.1, 4.3.2.3.2,Redefined chassis testingPage 91a, Added page due to reorgnization of Sec. 4.3.2

tests

Reasons To include elapsed time meter requirements and
spec. clarification (Completion of Basic Design)

Effective: All
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FOLLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE CHANG0 [FzECTIvE j
ix INFORMATION, PRODUCTION AND TOOLING INFORMATION RERUN DOA'S ETC U

Title Pao I# II & III . Revised to show Rev. N 4

Revision Page bg - Added now pa.g
Page 33, para. 3.2.2.1.2.1, "written to define positive Jy

level.
Page 50, para. 3.5.2.1.2.1.1, revised last senteno* to ia 0

include p1ale reference exception. -

Para. 3.5.2.1.2.1.2, added sentence "The condition 10C
..... this speoifioation".

IPage 154, Figure 12, changed amplitude values +10 and 0 to
.I/•,' 0 and -10 respeotively. •; • j I

Page 155, Figure 13, changed amplitude values +10 and 0 to i

"0 and -10 respectively. I

Reasons Clarification of specification requirements -

(sped complianoe,'

Effeotive$ All._
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N I REVISION -

FOLLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE, CHANGI EFFECTIVE ! 0: ; '-

IX INFORMATION. PRODUCTION AND TOOLING INFORMATION, RERUN DDA'S. ETC o 19 U 14

P NIA 30•0

Title Paess It 11, & 111 - lrvimed to show Revision P.
levision Page bi - adAed now peg.I
Index b, added was 4..5 "Preproduotion Tests for

aseegso- Equipment".
Addd Parse 4.5.6 "Preproduotion (Flight Proof) •.
tests for 11 Section 10-20402-90

Index d4 Figure 24 added N

Page 4, )(IL-D70327 added to Speeifieation - Military
Pages 22a aau 22bt Section 3.1.3 "bsign Requirements 31

Section (10-20402-90)" added to speOfy design
oritez•ie.

Page 96, Pars 4.-.6 "Aoceptanoe Tests for 10-20402-90 RiP
Section" aided.

Page Ill& BeSetti 4.5.6 "Preprodaiation (0lgbt Proof) Testa
for 10-20402-90'1 added. (law page)

Page 166 Fluws 24, "Radaom Vibration hnvelope for
Equipment Operative" Wed.

Reasons To inolude revised vibration levels and separate the
design and teat requirements of the VS-133 and
VS-133B N Sectiorw to faoilitate futu" revisions.

Iffestives All (15-1333)
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This specification outlines the characteristios and performanoe
requirements of airborne PCf/FM telemetry components for use in
P&D flight tests of a ballistic missile. In addition, this speci-
fioation outlines the characteristics and performance requirements
of test equipment for the components, and the requirements of the
sled transmitter for R&D sled tests.

1. COMPONENT DESCREPTION

Refer to Boeing Specifioation Control Drawing 10-20402 for a block
diagram which shows the function of each component as an integral
part of the complete PcM/FM telemetry system. A general description
of individual component operation follows.

1.1.1 i Section (10-20402-40)

The ir section shall consist of an HP transmitter, an Rf amplifier,
and a high voltage power supply to power the 1W units as required.
As an alternative to an amplifier unit, the 1W amplification may
be incorporated within the RF transmitter unit. The iF section
shall be suitable to accept a serial pulse train from the function i

progremmer (not part of this specification) and produce a frequency
modulated 1F signal which will in turn be fed to an antenna triplexer
(not part of this specification). The mounting structure for the
units which comprise the 1f section shall provide all of the physical
support required for the units, shall contain all inter-unit elec-
trical wiring, and shall provide heat sinks as required.

1.1.2 Kultiplexer Programmer (10-20402-41)

This unit receives primary reset and primary command pulses from
the function programmer (not part of this specification), to trigger
the operation of the multiplexer units, so as to produce a serial
time-shared signal output for encoding by thecoder (not part of
this specification). The multiplexer programmer shall be powered
directly from the R-'D primary power supply batteries, nnd shall
in turn distribute power to the Multiplexer. Any regulation
necessary of the R&D primary power shall be incorporated in the
multiplexer orogrammer unit.

1.1.3 ,•Multiplexer (10-20402-42)

Each multiplexer unit shall consist of a case and plug-in cards, the
cards oontaining the unit switching logic. Each multiplexer unit
samples in a programmed sequence the input signals from data sources,
and produces a serial time-shared signal output. The unit receives
secondary power, command pulses and reset nulses from the multiplexer
progra•mer.

S- . .D1O-20402 I
A', tN (..-

S',, AL,hII A'N: ( CM~PANY __ _ __ _ '~ 1
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1.2 SMULTION AND TMT 3o t PM31 (10-20402-")

The perfomanee of the Multiplexer Progrmmor and Multiplexer units
shall be evaluated AiLeo operating,as a subsyteom, as opposed to

individual performanoe tests for these units. During the subsystem
tosts, the simulation unit shall generate primazu reset pulses, pri-
mazy command pulses and analog simulation and shall provide primary
power for the subsystem. The test equipment shall be capable of
verifying that selected subsystem operation requirements are within
the performance limits defined.

1.3 SLED TRANSMITTER b-fST=I (10-20402-5)

The sled mounted transmitter is required for Holloman AFB R&D sled
tests operating in the 800 to 828 me band. Refer to Figure (18)
for block diogram of Holleman AFB sled mounted PCM/FB system. The
-5 system identification is used for specifioation clarity to des-
cribs the combined operation of the -9, -10, and -11 units.

1.3.1 Exciter Unit (10-20402-9)

The exciter is a -0 transmitter modified to operate in the 200 to
207 me band.

1.3.2 Multiplier and Aminlifier Unit (l1-20QD_-l0)

This unit consists of three packages mounted on a single chassis.
The unit is used to transform the output of the -9 exciter unit to
the 600 to 828 mo band.

1.3.3 Pow= SIuAWA (10-20402-11)

This unit supplies the required power to the -10 unit from the
28 VDC sled primary power supply.

1.4 MULTIPLEXER SYST124 (10-20402-46)

The Multiplexer System consists of one Multiplexer Control Box and
a maximum of three Auxiliary Boxes. The 10-20402-46 system identi-
fication is used solely for specification clarity to describe the
combined operation of the Control and Auxiliary units including
Logic Cards. The system functions in the smea manner as that of
a Multiplexer unit described in 1.1.3.

1.4.1 Gontrol Box (10-20402-47)

The Multiplexer Control Box receives eoondary reset and command
pulses from the Programmer to trigger the operation of each Auxiliary I
Box, The control box shall produce serial pulse train(s) for the
programmer. The Control Box shall operate with one, two, or three
Auxiliary Boxes. within the limits soecified in paragraph 3.2.2.1.9.

. . .. 'F ... . . . .. . . . ... . . -.. .. '• c f .1 A tU
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1.4.2Auxilinar -Box _(10-20402-48)' 1K
The Auxiliary Box shall include the cards containing switohing
loit,io, 1Ech Auxiliary Box namples as programmed input signals
from data sources and feeds theseo signals to the Control Box.

1.3 LOCIC C.1?1)3 (10-20402-49 throuh i0-20L402-86)

ilhe Loi ic Cards are modular plwuj-in assemblios which contain
the coru and, gatin,,, timInc-, amplification, power, ,lnd/or
matchint, circuitry necessary to provide the required functional
capabilities of the Pultiploxor Progra.•nor, .ultiplexi!r, Control
Box, and Auxiliary Box.

S.b AoC;,•,;,30Y -' ,1UI1V!ýNT

The accensory equipn),ent include :--pocial tools and equipmont
itome which do not fall within the clarusificition of Logic C,,rde
or mi.jor functioi•l cquipm(:nt. Specific descriptions of
equipment included in this clasnificoition are given in Section 3.9.

1.7R Seatoion (j0o20,Q02-.90)•.

The R? Section is identical to 10-20402-40 except for vendor
internal R? Section design. The requirements for 10-20402-90
are identical to the 10-20402-40 requiremnts as specified in
Sections 1, 2, 3, 4, 5 and 6 of this document.

A. f

Dl0-?0402
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2. IC

2.1 GOVERJMEN DOOMENTS

The following government doouments of the exact issue noted,
together with the noted revisions thereto oonetitute a part
of this "peoifioationg but only to the extent defined herein.
In those oasen where the doouamnt listed is not dated, the
issue in effect on the date of invitation for bids, shall
form a part of this epecifioation. Where conflicting require-
ments exist, the requirements of this speoifioation shall govern.

2.1.1 Seoificgation - MiLJtary

MIL-E-4158B "Electronic Equipment Ground: General
Requirements for" dated 3 January 1958.

MIL-E-4682B "Electron Tubes, Choioe and Application
of" dated 11 January 1956. r

MIL-D-5028B '"Drawing and Data Lists, Preparation of
Manufaoturers", dated 20 August 1956.

MIL-3-5400C "Eleotronic Equipment, Aircraft, General
Specification for", dated 15 July 1958.

MIL-D-5480C "Data, Engineering and Technical
(Reproduction Thereof)", dated 29 September
1954.

IIL-T-9107 "Test Reports, Preparation of", dated
13 JulY 1953.

MIL-F-14072 "Finishes for Ground Signal Equipment", K
dated 25 My 1955. r

MIL-D-70327 "Drawings, Engineering and Associated
Lists", dated 16 March 155).

1101 h'AW[r Pivs: II It CAI`J I'IS Chi Al uIJ hIONt1.

IVpUf) vy __D10-20402
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NIL.-C-25050 Glos Aeraoauticael L1gbts and thmkSquipmest, Qweral Require.mnts for"
dated 29 1oteber 1F54.

lED-8TD)-!i9 wColor" dated I tkrch 1956

1UI-81I-42A "Abbraevatias Zor Uas on Dawignp"s
dated 11 .zrch 19$2.

MJILSM-28 "Approved Method for Assignest of
Drawing Titles", dated 2 Jumn 195B,

MIL-STD-129B "Marking for *hpwtut and StMage"
dated 10 April 1957 with Chamgp Vote
-1. dated 6 Jatwary 1958.

X1L-81D-13uA "Identifioatien Yarking of UVS. Miitary
,Property". dated 8September Q* ,

PREPARED•]••l] ']SOcro n
P SntCIFICArION Nr,.

BV~X)I DCfATE VCN LTR.

TYPE L. =0.204"*
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•.1.3

Deleted A

ANA Bulletin 2)•43d "pe:ifiCatien WAl 0t&Ad$", Us* of,
data6l9 Aaugust 19514.

AXA RalAetin 405 "Otowm.. Life - Aeremautical Articles",
dalwd Septmbr 21j 1951, inoluding
AeaWeat 3 dated. July 20o, 1956.

2.1 BMW

DeletedA

2.2 NON-OOVEWIT DOCWUfIT

The folloving awm-goverzneut decmoftsm of the exat inssw
shevui, form a part of this snpecification~ to tbo szkout spoei-
fied herein. In the" cases ubere th doeumat is w at at*#,
the late"t issue in effect aa the date of iavitatieo for bid.
shall torm a put of 'this speeiieation, he Om each of
the documents listed below and arked with an, ast4isk is to
be furnwiasd with ech o•" of this specification being sent
to a va4W. Wher* conflietti requirement eiwst, the
requirements of this specification s• Mll m .

2.2.1 Publications

" BAC 5306 Being Process Opecificatio "Ram-

faoctue of Deealcoazism & for Marking
Panels vith a Bilk creea.

" E 10-26 Nosing Material Specificatios "hoessure
Bsmitive Plastic Film Decalcomania"

"* GM07-59-2617A STL Doem t "Zlectro iUterfervac.
Contrel Requfremontsfor nitbian"

"* D2-o5i Boeing Doo nt "Protective Finish
Perfnmance Dcumet for Model WO 133A"

" D2-4123 Boeing Docuoeat "Sttment ef Work for
sub-contract fez alrborm PCI/F Telem-
stry Systemi Components"

* D5-2300 useing Dowumet "Pacumoagin Ieiiams

PkEPAPED SP E CIF I CATMN T10.

__ REVISED ,y TDCN PATE O. ' ,

-TYPED fY A J,

-_ .. .. ... -1... .. . -.

BOEING AIRPLANE COMPANY L t H J 6 .
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( D2-7687 Boeing Document, "Electrical Assembly and
Packaging Requirements for A-rborne Pc/FM
?kltiplexer Equipment"

D2-486i Boeing Document, "Functional Test Procedure
for PCM/FM Airborne Telemetry System"

D2-5u5l Boeing Document, "Functional Test Procedure

for Simulation and Test Equipment 10-0LU2-. 4 "

D2-9129 Boeing Document, "Airborne PCM/FM Telemetry
Equipment, Approved Parts and C,,mponLnts"

D2-1J365 Equipment Certification and Clearance Data
for PCN/FM Telemetry Components.

D2-;;85b Status Report Qualification and Approval
Program Minuteman Weapon System

Drawings

2.2.2 * 10-204u2 Boeing Drawing,"$pecification for Airborne
PCM/FM Telemetry Sys tern Components"

* 21-5OOOu Boeing Lrawing, "PCM/FM Airborne Telemetry
Program Control Drawixzg".

* 21-50105 Boeing Drawing "PCM/FM Airborne Telemetry
Program ContrUl Drawing - Test Matrix M7'

2.2.3 References

2-4446-6-36h "Assigned frequency for PCV4/FM Telemetry
'iransmitter" (Confident al) dated August 13,
1959.

PREPARED ....... ..
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73-.0 __________

3.1 DLMIO REQUIiuY';TS 1W SECTION

The requirements set forth herein describe the RF Section
(,o..o12402-4o) for an airborne PCM/F•telemetry

system.

3.1.1 "r-

3.1.1.1 Phytsioal Requirements

3.1.1.1.1 Selection of Specification and Standards - Specifications
and standards for necessary commodities and services not
specified herein shall be selected in accordance with ANA
Bulletin 143, except as provided in paragraphs 3.1.1.1.1.1
and 3.1.1.1.1.2.

3.1.1.1.1.1 Commercial Parts - Commercial parts having suitable properties
may be used where, on the date of irwitation for bids, there
are no suitable standard parts. In any case, commercial
utility parts like screws, bolts, nuts, cotter pins, etc.
having suitable properties may be used provided:

(a) They can be replaced by the standard parts (Ms or AN)
without alteration.

(b) The corresponding standard part numbers are referenced in
the parts list and, on the Vendor's drawings.

3.1.1.1.1.2 Standard Parts - With the exception in paragraph 3.1.1.1.1.1,
MS and AN Standard parts shall be used where they suit the pur-
pose. They shall be identified on the drawings by their part
nwibers.

3.1.1.1.2 Materials and Prooesses - All materials and processes used
shall be in accordance with government mzterial and process
specifications wherever applicable. Where the vendor finds 'it
necessary or desirable to use materials or processes not
covered by government specifications, they shall be entirely
suitable for the purpose. The use of lightweight m:-terials,
weight and space saving designs is a major consideration and
their use shall be investigated and exploited to the greatest
possible extent.

3.1.1.1.2.1 Deleted

"PREPA-, E AR C N ...
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~I4r .1..12. Fmaa~~ Iftrj IRI Materials that 4We ftrientas for
nt be Us"d Vuaer it is Prac:ticml to avold theme.

Whaft USed theshll ba tz'ated with a NAKiaaiial agent

A .3..1.12.3 FniabSi e ShW"94',stall aet the applica ble f ik2ah tqie

3.1.1.1.2.3.1 8Wmiiur and DI1,siailaz' Metals

.&iarad dissimilar metals shall be grouped in accordance
i Jtka KI1L'.44472e 7he usage, of dissimilar metals shall be in
accordance with MnIL-5-%OOC,

3.1.1.1.3 Frfeblt-,The design ahall allow the use of wmehd
proese aswill result in maximsm production, with a

minimo expenditur'e of manhours and naterials, ceoansrnasto
with the quality requirements unique, to the individiual mode1
or type.

.3.1Mai1tainability - Mointaimbilitr' shall be convid~red as a
'on factor along with oth~er major design puaramters. Thes

desljg shall jirovide for simple &no rapid installation or
removal of Units from the equipment mount~ng attruobie (Ref or
to. Boeing Brayving 1O..2uU12) without distu*biag or damaging
interoonneetin,4 wiring and connecter@, a" witlaut spocioal
tools or oquipmex~te, If a box typo structure is atilisod, the
cover shall'be removed without special ta.1..-

v *~ *~ ~* ' .~Aq.'gaakots utilizaed with the
cover shall be seeurotl to tae cover to prevent lose ofo, or
damage top the gasket upon removal of the, comer.

3.1.1.1.5z~ -~qj The equipment shall be fabricated andl finishted
IiA a oiighly workmanlike manner. Particular atteittion Abell
be given to freedom from defeets of solder .3eintsp eonnzetersp
conducetors., insulation and printed airacdt.; proper wiring
supports# circuit arrangement and conductor spsec$*g an
clowalmloss, during and. after assembly. Attention shoall *I"
be given to freoo.o from blemishes, defeats, burro, asid sbharp
edges, accunacy of dimansiemls radii of Faclt$ and viusinlg
of ýparta. PAC Ieocusont D5-230 is applicable*

3.1.1.1.6 Arilsadorcmoet maeifactured

phyic~4l~i ard st4'ustura 117 interchangeable oo parsgiup
3.1.1.5.3 for part nmbeor charges for non-laterchangsbreaa
artleos.

PREPARED _ _ _ _ WEOPCAR9N NO.
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3.1•1.i. 7Construction - The construction of the equipment shall be
adequate to obtain the required performance and reliability
under the conditions of this speoification. Modular construction
shall be used to the greatest extent possible, and each unit as
specified in paragraph 1e.1. shall be a plug-in type unit.
The RF unit mounting structure may be utilized to 'serve as a
heat oink and/or function as an RF shield, however the use of OP
the RF package mounting surface as a heat sink (exoept during bench
operation)ahall not be contemplated. See paragraph 3.1.2.1.1.
Tho removal of any outer insulation skin for the purposes of bench
tests is permitted, however, the removal of the insulation skin
shall not expose internal components to possible damage by handling,
or in any way reduce shielding. If the unit is not sealed,
suitable provisions for drainage shall be incorporated to prevent
the accumulation of moisture.

3.1.].1.8 Components - The power supply unit shall contain only solid
state components. Vacuum tubes and moving parts except for
factory set adjustments, are prohibited. Tn the RF transmitter-
amplifier unit or units, solid state components in proven,
conservatively designed circuits shall be used to the greatest
possible extent. All parts shall be chosen to provide high
reliability and consistent performance in system operation.

* 3.1.1.1.9 Tot Points - Care must be taken in providing electrical test
points to ensure that the external loads (such as cable
capacitance or inadvertent shorts) introduced by the testing
activities does not cause damage to the RY section or units
under test. Uectrical test points available for use in
RY section testing shall be sufficient to isolate a fault to
a major component plug-in unit. Test points shall include
but are not limited to the following subparagmph requirements.

3.1.1.1.9.1 The RF section shall have test points to monitor the input
ail~al waveform, and potential.

3.1.1.1.9.2 The high voltage power supply shall have test pQints to monitor
the high voltage p•tentWal output.

I 3.X.1.ii, 0 4PLhIs lenvelbpe l-Iits and installatioi
mounting facilities for the equipment shall be in accordance A
with the Boeing Specification Control Drawing 10-20402. All
case protrusions shall be 'contained within the maximum
envelope limits.

P NF PA HIjR 
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I~cRCTII4DOCUMIKI PW*

Wegh The. weight of the equJment shall be the min*um con-a l~tt wioth the require~tonto of tgis specification and within

the ll'itations of ouzkd design. Weight eooioxy is of pilrm
importance in the oAi of all flight article&* The maximsL
weight entored on the Bouing specificatiouz control drawing sh4U
not be exoeeded.

j PREPARSO K" We De 10"L N?.,
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3.. Electrioal Requinorits

Eletrial nte The euipnet shall
Meet thO r~qUS of STL Dooiwnt 0MO7-Q9-2617A. Tr roll
equiwnt isdefined &N Clas I per CM(07-59-2617A. See
Drawing 10-&42.

3.Dials2 The equipment shall be capable of wriths
standing the non-operativs environmntal conditions of setion
3 *.1*3*" t and #hall b capable of operation under the opr&-
tive envirmiental aonditions of seotion 3.1.1.3.2, without '

failure or malfunction.

3.1,1.2.3 Electrical Connections - Oonnectors into the equiprAnt fro m
poer soUrce, inpu signals and antenna shall be located as
shown and shall be of the "ype specified, on BAC Drawing
10-20L02. Connectors on plug-in ccnponents shall be Cannon
typo DA or DM modified to includc a moisture coal. Part,
numbers of modifieel connectors will be specified at a later
date. RF connectors utilized within the assembly shall be E •
IRhC approved.

Intornal Wirn- Internal wiring shall consist of prxintcd
circuit o the maximum possible extent and shall be securely
fastened to the mounting structure. Azr electrical wire usod
shall be in accordance with an appropriate military spocifica-
tion and shall be insulated with cold flow resistant dielectric.

2.:...1.2.5 Electronic Parts List - Tho Vendor must suLmit to BA.C for
approval a ompletU list of the tqpo and manufacturer of all
electronic Darts. BAC Docrument D2-9129 is applicable,

o3.un_ S1n1e point grounding external to tho equipnwnt

packe is to bu employed for all circuits excopt those
circuits of the RY section. Circtiitt within the cquipmont
pacI-age shall be isolated from. oquipment cases and base as
described below.

Transmitter-Power Amplifier: A minimima DC isolation of one
megohm shall exist betmeen case ground sn'1 all modulation
signal input terminals (leads).

High Voltage Power Supply: A minimum isolation of one megohm
shall exist betwoen (I) input terminals (leads) and case
ground, (2) output terminals and case ground, and (3) input V
terminals and output t.erminalt.

Individual signalp pwer, and case grounding ip required andseparate ground leads shall be, provided through connector,

K.. ii
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3.1.1.2.6 pins except whore signal and power leads must have a common
(Conttd) ground due to the basic circuit design. The provisions of

OG07-59-2617A paragraph 3.2.9.1 apply.

3.1.1.2.7 Bonding - The provision of OMO7-59-2617A, paragraphs 3.2.3 and
3.2.4 apply. Electrical bonding shall be provided between all
unit oases and the unit mounting structure. A direct metal to
metal contact with the two surfaoes held together by positive
pressure is preferred. For the power supply unit, bonding
may be accomplished through one of the component connector
pins. A bondirn strap may be used on the RF units in lieu
of metal to metal contact.

_13
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3*.1.9,3. nvironmental Coaditions

3,1.1.3.3O1 !-Ope v_ Conditinm - While out of shipping tontainer, the,
sqi3menTl enal-L Sao- Do of satisfying the performance requirments
of section 3.1.2.2 after being subjected to the follow-ng envii'on-
mental conditions.

3,1.1.3.1.1 Temperature-Altitude - An ambient pressure-altitude range of sa
level to 20.000 feet as encountered during air transport and air
temperature ranging from a minimu of -hSF (-43c) to a maxima
of plus 1607F (7l10). under unsheltered ground conditions. (This
figure is based on a tree air temperature of 1250! increased by
35OF solar radiative heating of a packing case qi enolosure.) The
air temperature may change at rates Up to 1.8il.0eC) per second.

3.1.1.3.1.2 Vibration - Complex vibration (including sinumoids and random
noine) of which the combined maxim Is represented by the
sinuvoidal vibraticn envelope of Figure 3.

3.1.1.3.1.3 khmidity - Relative humidity to 100% with conditions such that
condensation takes place in the form of water or frost.

3.1.i13.1.4 Shock - So•oks involved in free dr~pz of up to 1 inch and
pivot drops jup to 4 inches. Corresponding acceleration peaks
may be 100g.

3.1.1.3.1.5 Sand and Dust - Exposure to sand and dust as encountered in
desert are•@*

3.1.1.-3.1.5.1 With the Technical Progres Ragprts required by D2-4123, the
vendor hall submit a report concerning the packaging of
equipment to withstand this environmental condition. Packaging
shall be subject to BAC a&peul.e

3.131.3.1.6 &lt Spray - Uxposure to salt sea atmosphere as encountered
in-im coast areas. Paragraph 3.1.1.3.1.5.1 is applicable.

3.1.1.3.1.7 Fungus - Fungus growth as ercountered in tropical climptes.
Paragraphs 3.1.1.1.2.2 and 3.1.1.3.1.,.1 are applicable.

3.1&1.3.2 Operative Conditions - The equipment shall be capable of
satlirying the per ormance requiremebts of section 3.1.2.2
while being subjected to the following enviroumental conditions:

3.1,.13.2.1 Temperaturs-Altitude - Ar sambieut pressure-altitude change
from sea level to 200j,000 feet altituade within 1.5 mirnates
followed by a constant pressure-altitude of 200,000 feet for
3.5 minutes. Within one minute after missile launch, the
equipment will be subjected to 6w*F thermal radiation from
external compartamnt walls. The duration of the 600F thermal
radiation will be about ) mnimts. there will be provisions
for ground cooling to an ambient compartment temperature of
+656F during the pre-launh period.

PREPAHE(' I. SPECIFICATION NO.
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3.1a.1.32.2 Vibration - Complex vibration includin sinusoids as reresented
by the vibration envelope of Figure, 4 and random noise as
represented by the vibration envelope of Figure 5.

3.1.1.3.2.3 Humidity - Relative humidity to 1001

3.1.I.3.2.0 Shock - Shocks caused by iissilp engine ICnition and cutoff.
Excitation of equipment due to shook is considered covered
in paragraph 3.1.1.3.2.2.

3.1.1.3.2.5 Acceleration - Sustained acrealeration of 15g n-aximnum in each
of 3 .mutually i,-rperidcular axes.

3.1.1.3.2.6 Acoustical Field - Sound pressure levels of 140 db X3 (RE 0.0002
d/cm2). overall (3? 1/2 - 4800 clis) Rardom.

3.1..3.2.7 Angular Oscillation - Maximum and rms excursions as follows
about each of three mutually perpcznd!1cular axos.

Frequency IHanje Maximum, Excursion RM.1 1Fxcursion

0. 1,to 1 cps 1 degree 0.30 degree
Slta3cps 0.5 degree 0.15 degree

3 to 12 cps 0.l degree 0.03 degree
Above 12 cis Determined by local mounting conditions.

3.1.1.4 Reliability

'Reliabaii*% -skol beaomsidbre4I an a 4sj14 f~totvmeolr
equal basis with other design crituria such as perfor-ance,
weight, and cost. The reliability of the article shall be
such that when integrated into the system of which it is a
part, it will pdrl'orm its design function throughout its
required life.

3.1.1.4.1 Rellability Tquirement - The reliability of each telemetry
system is defined as tle probability of successful operation
for 30 minutes of ground environmental conditions followed
iLmediately by successful operation for 5 minutes while
bei ng subjected to flight environmental conditions.

( ' PREP ARED PCOlAl I+" BY ý-f+./I~ ) B _• ',N IýA TI[ If, 4, .,'

____ _ K S?'?D10-20402
,V,

-,OFING AIRPLANE COMPANY 15

.14047 9000 (WAS MAC 11749)



SPE.F Ce6ATO# oCMMT. PAW

3.1o1.5 Idestufleation of ftdtU0%

. lbS infarnatiot spPcif1dd•h•hl be pormpnuntly mcked on the
,• •art~clo, usWn matrials&, e• processes 'that win insure

"Itribllt: during the exp•sted +III* of the article and the

Pr-opM44tion, tets of seootln60 a.O Idntification marking of
the article shal]l coWam to X.oAj.U)'10A0 axept that spaces
for marking stock mmborp -registratiolf unzber, aate of
manUfacturos contraotor order nusbaer, a"d weight my be left
b4ank. ?be, venuor's part number shall completeay identify
the article In the last 12 o loss digits, In accorda&=
with MIL-ST-*13OA# the trawaitterhaalif ler unit or units,
and the power supply unit shall be identified by individual
part numbers.

3.o.l-51.5i Part 1h - The Boeing specification control part
number shall not b pervanseitly marked on the article nr
ahall it be contained in any part of tke vendors part number.

To facilitate BAC handling a separate and eaily 3rmovable
tag or adhesive label bearing the BC part muaber shown on
the specification control drawing shall be affixed to the
artile. A tag shall net be atreeld through a mounting hole.

3.-1.15.2 Serial Numbr!% - Articles marnfactured in aocordance with this P
sifiction shall bear serial numbers asse nod by the vendar.
The serial numbering system is the option of the vendor.

3.1o1.5.3 Part N or 1 - Articles which tely satisfy the
re•icIfEents or this specification "glk be assigned a
specific vendor part number. Articles which do net ojeft
pletely satisfy the requirements of this Mpecificatin ' shall
be differentiated froathboe tUat do, by a different vapdar
part number, in additions, different beeint daah numbus may
be assigned t distinaguish parts not completely matisfrInt, the
requirements of this specification. After final approval of
the articlA by BAC, the part nasor assined by the vendor
"sll be positive identification a40h that t hq artie asud/or*
components may be procured by vendrr part number alne vithout
reference to this specificaLiona 4ktinges ixi the articles
and/or components wnether initiated by 1A0 or the vendor, uhis
affect functional# phys.al, or structural InterchangeabiLity
shall always be attended by a cbazoge in vendor's part nubur
to identify the nEw configuration. The Drawing's nuber

requirements of Vpecificat.on MIL-D-.WO28 shall govern changes in
the manufacturer's part numbers.

/• EPARI O WEIICATIVON go
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3.1.2 Detailed Requirements

3.1.2.1 RF Section Design Requirements

The design of the RF section shall be adequate to obtain the required
performance stated in section 3.1.2.2 and the reliability require-
ments as stated in paragraph 3.1.l4&.l, and shall take into con-
sideration possible degradation of performance due to production
variations, environmental conditions and aging.

3.1.2.1.1 C - The equipment may be operated for as long as 36 conaecu-
tive hours on the bench at an ambient temperature of 800 F with
external cooling such as , cold plate or blower if neobesary.
During the pre-launch period, ground coolint, facilities will be
available to maintain the equipment ambient temperature at approxi-
mately 650F. These ground cooling facilities will supply 25 pounds
of air per minute at about 45°F to the inbtruentation section and
will be available until 10 seconds before launch. Cooling air will
not oe ducteck into any of the components. During flight, there
shall be no external cooling system for the equipment. The unit
shall therefore be aesigned and protected as necessary to perform
within the limits specified while oeing subjected to the tempera-
ture-altitude environmental conditions as described in paragraph
3.1.1.3.2.1.

3.1.2.1.2 Intarde4ndence - Mhe design of the units shall be such that fail-
ures will be contained in the faulty unit and will not cause damage
in other units.

(a) Loss of power supply shall not damage the transmitter.
(b) Loss of exc-tation shall not result in power amplifier tube

failure.

3.1.2.1.3 Power Source - The RP section shall operate from 28 f 2
voit u-C power system containing maximum electrical interference
components as set forth in the test requirements of paragraph

'h.5.2.7. Paragraph 3.2.1.2.1 is applicable. The power system
negative lead will be grounded external to the unit. Maximaum cur-
rent drain shall not exceed 4.45 amp. Mhe RF section secondary
power supplies and converters shall be designed to provide against
the effects of accidental output shorts without damage to the con-
verter. Fuses or circuits breakers will not beutilized in the
design. The power source impedances will be as follows:

(a) Ground Power - 0.5 ohms or less, DC
0.2 ohms froa 2 cycles to 10 16
0.2 ohms to 1.0 ohm linearly from 10 Ic to 100 Xe

Ground operatiorn power will be supplied by a T.R. unit opera-
ting from 60 cycle line power. The T.R. unit output will be
28 V DC 1 2 volts with maximam ripple limited to 1 1% (peak
to peak).

P'ýFPAR~FO
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7 3.1.2.1.3 (cont). (b) Airborne Power - The airborne PCM/FM primary power supply
is a bat tery containinr: approximatel-y 20 cells. The load
on this power supply is approximately 14 amperes. The
intornal irredance of the battery varies with both time and
load. The calcu:L ted noninal ittLnV internal impedance
of the battery with a 14A load is 0.73 ohms decreasing to
0.65 ohms between 2 and 3 minutes operation. Allowances
for cell variation, 30 day stand time and temperature

variation will cause maxitum and minimum initial impedance
values of 0.0 ohms and 0.65 bhms.

A

Adjustments - The eqiipment shall operate within the toler-
ancos specified horein during the entire operational life of
the qedil:ment while being subjected to the environriental
condition Tvp..cified without adjustment or tuning, with the
exception of the adjustments p,:.intted in seotion :_.1.2.2.3.
Any adjuutmenit controls utilized b:y the vendor shall be
positivel. locked nd sealed rior to deliver . Such adjust-
mnents (;ith .xception of those permitted in section 3.1.2.2.3)
shall not be accessible wLthout disassmbly of the 7lug-in

nent•. Z igral inputs znd iq ut volt. ge controls such
as swLt i as or relayz sival. nct be utilize2,d.

PRPA!,7 !-7 7
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3.1.2.1.5 The RF section transmitter *ball be crystal stabilised.

3.1.2.1.6 Deleted

3.1.2.1.7 Center Frequeny - The center frequency of the RF section
al a in the 225 to 260 megacycles band.

3.1.2.1.8 Modulation - Deleted

3.1.2.1.9 Feedback Ripple - The unit shall contain adequate filtering A
at its inputterminals to eliminate any f~edback ripple greater
than 1.00% of the primary voltage to the primary power source.
The current feedback ripple shall not exceed 1.00% peak of
average load current drain throughout the ripple frequency
domain.

3.1.2.1.10 RF Modulating Si l - The transmitter unit of the RF section
shall e capable of being frequency modulated by a serial pulse
train from the function programmer (not part of this specifi-
cation). The characteristics of the pulse train are as follows:
See Figure 13 for typical signal wave form.

3.1.2.1.10.1 Wave Form - The wave form will consist of non-return-to-zero
bits, where the positive level indicates the absence of a
pulse, and the negative level indicates the presence of a pulse.

3.1.2.1.10.2 Pulse Frequency - The nominal modulating frequency will be
172.8 kc t 1%. This assumes an alternate "1"-"0" 1,Z bit.
pattern of 345.6 kilo bits per second ± 1%.

3,1.2.1.10.3 Pulse Amplitude - The pulse amplitude will be two volts ± 3%
with the positive voltage level at ground reference.

3.1.2.1.1u.4 Rise and Fall Time - 7he rise time and the fall time will be
0275±=t25 auicro seconds when driving a 52 t 0.1% ohm load.

3.1.2.1.11 Bandwidth - Side bands of the modulated RF carrier signal con- A
taiing at least 99% of the total output power shall be con-
tained within the iac band. Any one side band outside the
above defined band may not exceed 0.25% of the total output
power.

3.1.2.1.12 Transient Potentials - The design of the equipment shall be A
such as to withstand voltage transients in the power system of
28 ± 12 volts for a maximum duration of 25 milliseconds.

B lt p P 9 Ilsr P t' f, L
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301'.2.2( RIV Section Performanoe Requirements

With power ,alisd in accordance with paragraph 3.1.2.1.3 and
input signals in accord with section 3.1.2.1.10 the MP 8eotion
shall satisfy the folloving performance requireaents:

3.1.2.2.1 Li Tb equipment total operating life shall be 500 hours.
ainly, this life will be aceumulated on the bench in normal

ambient environment and as installed in Us missile in the
launching rovetment. The equipment will operate at all 'times
during the missile's fliht life and will be used to obtain
data from a t# deveral minutes Vrigr to first missile motion
until flight tersinution.)

3.1.2.2.2 Deleted

3.1.2.2.3 Power Output - Once adjusted to the frequency specified in
paragraph 3.1.2.2.7, and when operating into a load whose
impedance lies on or within a VSWR circle of 2.0 on a Smith
Chart normalized to 50 ohms, the power output shall be a minimum
of 13 watts and shall not exoeed Is watts without any
further adjustment. Two screwdriver type adjustments may be
employed in the RF output circuit and they shall be capable
of being positively looked. Any maladjustment during bench
operation shall not damage the transmitter. ERvlnmental
stresses as defined by section 3.1.l.3 shallnot alter tuning
after adjustment has been made.

3.1,2.2.3,1 During ground operation and while operating into a load causing
a VBSWR of 5:1, power output may drop to a minimum of 1 watt.
The carrier frequency shall remain with the specified stability ,
in paragraph 3.1.2.2.6. The RF Section will not be damaged
while operating in the above condition for a period of two hours.

3.1.2.2.4 Linearity - The power output shall be constant within + 0.5
db over the maxim=m transmitter deviation.

3.1,2.2.5 Spurious Radiation - With the exception of the allocated
missile receiver passbands, all spurious antenna conducted
signals shall be at least 60 db below the unmodulated carrier
level. Spurious antenna conducted signals in the allocated
receiver pasabands shall be at least 102 db below the ummodu-
lated carrier level; the receiver passbands are as followsa
405-420 no; 4.9-5.7 Kuc. Should a filter be required to
satisfy the above requirement, the filter shall be fully
contained witoin a separate module to facilitate filter removal
and substitution.

3.1.2.2.6 Stability - The modulated carrier frequency shall be stable to
within ± 0.01%, including the center frequency tolerance as
specified in paragraph 3.1.2.2.7.

PREARE SPECIFICATfON NO.
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3.1.2.2.7 Cents& Frequency - The center frequency shall be within +
0,005% of the frequency specified* The center frequency is
"specified in the reference letter, paragraph 2.2.3. (The
center frequency is defined as that assigned frequency to
which all references to deviation and modulation are made.)

3.1.2.2.8 Modulation Filter Charagteristios - The modulating filter
shall be a low pass filte)' with cut-off at approximately
250 kc and a "roll-off" of approximately 18 db/octave.

PR PARE SPECIFICATION NO.
BY I , RF ý1ED By CN LTR.

. B-EING AIRPLANE COMPANY A 0 P A(-,-'

RA c 174 H 2-7,)00



SPECIFICATION DOCUMENT PAGE

) 3.1.2.2.9 ft*tin Imput Be tibty -The 1 section shall have a
deviatin eensitivitty ej~ft %4'O l*jo%.vejwt (peak). The RF
section shall be modulated by a serial )Z pulse train of%1 ges and"seres"s fed to the modulating filter, with a woen"

being represented by a -2 volt (peak-to-peak) s~pial and a
"sore" represeuted by# zero voltt A Mene" shall cause an RF
carrier deviation of 140 kc in the higher frequenoy direction
(140 kc above the carrier center frequency) and a "zerou
snail cause an RF carrier deviation of 140 kc in the Xower
frequency direction (140 kc below the carrier center freq-
uency), The deviation shall not exceed ± 140 kc when mod-
ulated by pulses having amplitude tolerances specified in
paragraph 3.1.2.1.10.3.

3.1.2.2.10 Primary FPwer Variation - The •tY section shall meet the
performaene requirements specified in this section
during system input voltage v-ariations between 26 to 30
volts dt.

PREPARRP - SPECIFICATION NO.~jy EVSK 0 PL-N, LATr 4) N LTR.
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3.1.3 010131 ML U , SUON (10-20402-90)

3.1.3.1 hu laJ-mm

3.1.3.1.1 1.m.-- _••;--=

All of to pnmewa phsioal requirementa specified in sections
3.1.1.1 ain applicable with the exception of paragraph 3.1.1.1.9.2.

3.1.3.1.2 ZlosAn~m .hnminmba

All of the general electrical requirements apedfied in

sections 3.1.1.2 lae applicable.

All of the general enviromental conditions of sestLes
3.1.1.3 are applicable with the exception of pavepapha
3.1.1.3.2.2.

3.1.3.1.3.1 Vibration - Omplex vibrations including random vibration
as awaiibed 1W the envelope of Figure 24 and siinoidal
vibration a described bI the envelope of Figure 4 apply.

The reliability requireaents of 3.1.1.4 apply.

3.1.-3.1.5 Identification of barodot

All of the identification requiremnte of 3.1.1.5 appl1

except Pairg4aph 3.1.1.5.3.

.31.-3.1.5.1 Part Imbez Ohanges - Articles which completely satisfy the
rtuirLements of this specification shall be assipgd a
specific vendor part umber. Articles whioh do not completely
satisfy the requiraments of this speciflotion shall be
differentiated from those that do, by a different vendor
part muber. In addition, different Boeing dash umbere
may not be aassip to distinguish parts not eocaetely
satisfying the requirements of this specifloatione After
final approwal of the artiole by Boeing, the part smber assi• od
by the vendor shall be peaitive Identificstion such that the
artiele and/or ompoqwnta y be procured by vendor peart
nubralone •AWhot r~eferene to this speeiictim~•e, Chang"

in the artiole, and/or compointe whether initiated 1W Boeing
or the vender, which ff et fumotionalt phYSioal, GV
st!uutuwa1 iaterchanoeabi lity 8hall alveys be attended by
a chaog in veandr's part smber to identify the now emfig-ration.

PREPARED COMPVISED D IBY 70J PCDI A CATION
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3-1.3.1.5-1 (Continued)

low d4unjge, requiring new drawi•g mubwm, ehall be drau
in saoordanoe with MIL-D-70327.

3,1,.,2 etAi t Hta•uimtnta

All of the detail roquiraento of sections 3,1.2 a"e applicable,

fyREVISEJ By D T 4stcrC FO O
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3.2 DZSIGN RZQUIZMEZNTS - MULTIPLZXER PRQORAMMER
ANID LOGIC CARDS

The requirements set forth herein describe the design re- 0
quirements for Multiplexer Programmer '
(10-20402-41) for an airborne PnM/FM telemetry system.
Specific dash numbers are assigned to the Logic Cards in
section 3.S.

3.2.1 General Requirements

3.2.1.1 Physical Requirements 0

3.2.1.1.1 Selection of Specification and Standards - Specifications and
standards for necessary commodities and services not speci- C
fied herein shall be selected in accordance with ANA Bulletin
143, except as provided in paragraphs 3. 2. 1. 1. 1. 1 and 3. 2. 1. 1.-
1.2.

3. 2.1.1.1.1 Commercial Parts - Commercial parts having suitable proper-
ties may be used where, on the date of the invitation for bids, C
there are no suitable standard parts. In any case, commercial
utility parts like screws, bolts, nuts, cotter pins, etc. having
suitable properties may be used provided:

(a) They can be replaced by the standard parts (MS or AN)
without alteration.

(b) The corresponding standard part numbers are referenced
in the parts list and, on the Vendor's drawings.

3. 2. 1.1.1. z Standard Parts - With the exception in paragraph 3. 2.1. 1.1.1, C
MS and AN Standard parts shall be used where they suit the
purpose. They shall be identified on the drawings by their
part numbers.

3.2.1.1.2 Materials and Processes - All materials and processes used C
shall be in accordance with government material and process
specifications wherever applicable. Where the vendor finds it
necessary or desirable to use materials or processes not cov-
ered by government spedifications, they shall be entirely suit-
able for the purpose. The use of lightweight materials, weight
and space saving designs is a major consideration and their use
shall be investigated and exploited to the greatest possible ex-
tent.

,, ... L //• • D10-20402
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- .L. . .. 2.1 Fungus-proof Mutcrj1lo - Material. thut are nutrients for
fungi shall not be used where it is practical to avoid them.

Where used, they shall be treated with a fungicidal agent
acceptable to DAC.

..2.2 Finishes - 6urfaceu h•all meet the ap~plicable finish require-

ments specified in U2-LOs1.

1.. 2. Si;ilar and Dissinilar Metals - Similar and dissimilar metals
shall be group.d in a•ccordance with MIL-F-lL072. The usuge of
dissimiiar tastals shall be in accordance with MIL-E-5iOOC.

3.. .1.3 Producibility - Mhe design shall allow the use of such methods
and proceziTha uoj will result in maximum production with a
minimum expenditure of manhouru and materials, cotinmensurate
with the quality re•ulrements unique to the individual model
or type.

.MLUntainability - Maintalnbility shall be considered as a
'es~in fac'tor along with otb~r major design parameters. The

design uhall provide for so e and rapid installation or
removal of the unit with a Wimum of special torls or
handling equiprent. The d, & n shall also provide for simple
installation or removal otaItules from the unit without dis-
turbing or damaging I, Oting wiring and connectors.
Covers shall be faston• •. the minimum number of screws
or bolts neceusary to cl with the physical stress require-
mients of this upocificatio,

3.2.1.1.ý Workmanship - Die equipm.t"whall be fabricated and fin~shod
in a thoroughly workmanU'l- snner. Particular attention
vivll bu given to freedoý•. "a defects of solder Jointa,
cozectoraie , conductors, idUtLion and LAcintcd circuits; proper
wiring supportb, circuit aifthngement nrid conductor sjUat:ng;
and cleanliness during and after assembly. Attention shall
also be given to freedo* fro* blemishes, defects, burrs, and
:;harp edges, accuracy of dia. Aans; radii of fillets and
workini, of parts. BAC Docuent 652-76b7 is applicable.

3.2. 1. 1. 6 Interchangeability - Articles and/or comnponents ianufacturcd

7 P I PI A 1)
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3.2.1.1.6 (Cont'd)
in accordance with this specification shall be functionally,
physically, and structurally interchangeable. See paragraph
3.2.1.5.3 for part number ohanges for non-interohaivreable
articles. See Drawing 10-20402,

3.2.1.1.7 C - The construction of the equipment shall be
adequate to obtain the required performance and reliability.
Construction of the sub-units shall be modular to the greatest
possible extent. The use of printed circuit cards to contain
the Programmer switching logic shall be exploited in the
interests of maximum flexibility.

3.2.1.1.8 Components - The unit shall contain only solid state compo-
nents. Vacuum tubes, moving parts and adjustable components
are prohibited. All parts shall be chosen to provide high
reliability and consistent performance.

3.2.1.1.9 Test Pointp - Where printed circuit cards are employed,
extension cards shall be provided as special test equipment.
The extension cards shall serve to bring out beyond the case
perimeter, the exposed circuit points of the case which are
normally inaccessible. The extension cards shall aocormodate
plug-in modules, which will be checked out during dynamic
testing. If all logic circuitry is accessible by extension
cards, test points are not required.

BY __ _ _ _ _i PrVIr.I LY C'L.-11 D'ATL b)CN TnI .- r
"tY.E-..-- t. .. . . . ----- , D 0-20402
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3.2.1.1.10 Wgicl Size - Maximim envelope limits and installation
mounting facilities for the equipment shall be in accordance
with Boeing Specification Control Drawing 10-20402.

3.2.1.1.11 Weigt - The weight of the equipment shall be the minimum
consistent with the requirements of this specification and
within the limitations of sound design. Weight economy is
of prime importance in the design of all flight articles.
The maximum weight entered on the Boeing specification
control drawing shall not be exceeded.

3.2.1.2 Electrical Requirements

3.2..12.1 Eleotrical Interference Supuression - The equipment shall
meet the requirements of STL Document GMI7-59-2617A. The
equipment is defined as Class I per GM07-59-2617A. See
Drawing 10-20402.

3.2.1.2.2 Rjeleetric Strength - The equipment shall be capable of
withstanding the non-operative environmental conditions of
section 3.2.1.5.1, and shall be capable of operation under
the operative environmental conditions of section 3.2.1.3.2,
without system data or functional degradation within spec-
ification limits due to dielectric degradation, fallure, or
malfunction.

3.?.1.2.3 Electrical Connections - Connectors into the equipment from
power source and input signals shall be located as shown
and shall be of the type specified on BAC Drawing 10-20402.

3.2.1%2.4 Internal Wirlng - Internal wiring shall consist of printed
circuits to the maximum possible extent and shall be securely
fastened to the mounting structure. Any electrical wire used
shall be in accordance with an appropriate military specifica-
tion and shall be insulated with cold flow resistant dielectric.

PREPARED srt S IFI, AT .N '.
BY [ I" E Ur N,• f Dt0-.02
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3.2.1.2.5 Electronio Parts List - The Vendor must submit to BAC for
approval a complete list of the type and manufacturer of
all electronic parts. BAC Document D2-9129 is applicable.

3.2.1.2.6 Grounding - Single point grounding external to the equipment
package is to be employed for all circuits. Circuits within
the equipment package shall be isolated from equipment case
and base as followa:

A minimum isolation of one megohm at dc between case ground
and any connector pin (except shield pins) or internal cir-
cuitry shall be provided.

Case grounding is required and separate signal and power

ground leads shall be provided. Case grounding shall be
brought out through a pin in each connector. The Multiplexer

System Grounding method is shown in Figure 20.

3.2.1.2.7 B•nding - The provisions of G1407-59-:2617A, paragraphs 3.2.3
and 3.2.4 apply. A direct metal to metal contact with the
two surfaces held together by positive pressure is preferred.

3.2.1.3 Environmental Conditions

3.2.1.3.1 Non-Gperative Conditions - While out of shipping container,
the equipment shall be capable of satisfying the performance
requirements of section 5.2.2.2 after being subjected to the
following environmental conditions.

3.2.1•3.1.1 Temperature-Altitude- An ambient pressure-altitude range of
sea level to 20,000 feet as encountered during air transport
and air ter.perature ranging from a minimum of -45F. (-43 0C)
to a maximum of plus 160*F (71"C), under unsheltered ground
conditiens. (This figure is based on a free air temperature
of 125*F increased by 35*F solar radiative heating of a
packing case or enclosure.) The air temperature may change at
rates up to 1.8*F (l.0 0C) per second.

PREPARED F I 'AW 11fS • f wih ) r
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3.2.1 *ado 3.. Vba mComplan vibimoea u4kehWg sbxsolds a"d aindet C1

Ilwea vibutiem envelope of 3P~gwe 3.

3.Z. 1. 3.1. 3 Hasifty - Relbiswvehumidity toI N wft conditions assuhthat 0
a- t.Ma kes place in 9Me form~ st water em frost.

3.2.1.3.1.4 lbek -kocksinvoved Infro*dropsof up to Iich and G
pivot dreps up to 4 Inches. Coresponding acceleration peaks
may be 1005.

3.Z. 1. 3. 1. 5 "aad and uA- Exposure to andand dust as emeostowed in 0
deseut areas.

3.2.1 .3.1 .5.1 Wilk the Toechial Pregress Reporb Yequiwood boy MA.~?3 the Is
vendo skall submit a repert cousevaig Ie packagin Of
equipment to Withstand Whs eavlrsomental conitions. packag-
lag @hall be sobjeet to SAC approval.

3.2.1.3.*1.6 Salt Bpray - Exposure to sell sea aftwophou. as ohowonered 10
in sea, coast areas. Paragraph 3.Z.1.3.1.5.11is applsU~..

* 3.2.1 .3.1.7 Fungus - Fuagae growfth as suea tered in trepica~l e~aato~s. 1
Paragraph 3.2.1. 1. 1. and 3.2.1.3. 1.5.lart app~lsabla.

3.2.1.3.2 Oprtv oniin The equipmnest @hall%*e capa'ble of
$atisfying As i405 aaso requiremenats of socti.. 3.2.2.2
wbile Uelag subjected to the iellewlag environmental conditiones:

3.2.*1.3.Z.1 Tempeuature.Allituode - An ambient pwessure-alttleu~ ehasge G
from sea, level to 200.040 feet altbde witha 1.5 miaeef
fellowed by a couatand pressw..a)*ltsde of 300.0O@ feet for
2.5 msizutes * Witkin one minute aher missile lavacke fteI
equipment will be subjected to 4IW7 kermal radiatlion frem
exteral compartment walls. *The duration of ihe, "0*7 themal
radiation will be about 3 mizutes. The"e will be provisions
fer ground ceoaling to an ambient compariment temuperatuare of
+65@F during the pie-launch peried.

3.3.1. 3. 2. 2 Vibration - Complex vibration indcudlagslauselds as repro-
isented by the Wibration, envelope si Figure 4 and random noise
as repres ments A*e vibratiow envelope ef igure 5.

3.2.1.3.2.3 Humdity - Relative huuidity to 100%.0
PREPARED EVISE t% AITP] SP 1FIrCA110N 140.
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11ho3..4~ ck - Socks esod by missile engine li~ati.>u and .4006. 0
ftcftdsu of equigmeat &w to shock is ceusdered cvewved in
paragraph 3-4.1.3.1.2.

3.2.1.3.2.5 AiRCeOWNUstie- Sfs8IAhd aCCel4V~in OflISgnVaiUmzain G
seek of 3 mutually perpendicular axes.

3.2.1.3.2.4 Acoestisal Field- $emu&pressure levelsofl140db RMS0
(RE 0.0002 dieml) overall (St 1/2 - 4400 cps) Rsadbui.

3 .Z .1.*3.2.7 Angular Oscilation - Maximum cud rms excursions as C
6flsw.-about each of three mutually perpendicular axe..

Trosenz Rnxe Maximum2~ Ecrion RU8 Racusstemi

0.5 to 1 cps 1 degree 0.30 dexope
I to3 cps 0.5 degree 0, Isdegree
3 )to 12cps O.ldegree 0.03 degoee

above 12 cps Determined by local mownting conditions.

3.2.1.4 Reliability

Reliability shall be considered as a design b~eter on an equal
'basis widh fther design criteria such as perfermance.* weight.
and cest. The reliability of the article shall be such that
when integrated into the system of whigh it is a part, it will
perform its design function threughoat its requivred lie.

3.2.1.4.1 Rs!&ý R!&!smot - The reliability of each Multiplexer
sytmi etda h proebabilty of successful operation
for 30 minftes of gromd environmental ceudilttes followed
immediately by successful eoeastion for 4 minates vW1il
being subjected to flight onvira~mental conditions.

A Multiplexer System is deflaed. as consisting of the fsllowlag
complete and operaelbeal Una*s:

(a) One Multiplexer Programmer and associated logic cards
.(b) Ome MultIplexer wad associated lbgic cards
(c) Two Contrail Bexes and associated legicecazds
(d) Six Auxilary Boxes and associated logic cards

TYPFDA reliabilty of .9% shal be required for each Mul~tiplexer
PREPARED I SF'L'AFATW' NO

TYPF B~jY l ?'-DIO-A040z
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3 2.. 5 Identiftcation of Product i
The information specified shall be permanently marked on 0
the article, using materials and/or processes that will insure
legibility during the expected life of the article and the pro-
production tests of section 4. 0. Identification marking of the
article shall conform to MIL-STD-130A, except that spaces
for mnarking registration number, date H
of manufacture, centractor order number, and weight may
be left blank. The vendor's part number shall completely
identify the article in the last 12 or less digits.

.2. I. 5. 1 Boeing P.izt Number . The Boeing specification control 0
part number shall not be permanently marked on the article
nor shall it be contained in any part of the vendors part
number.

To facilitate BAC handling a separate and easily removable
tag or adhesive label bearing the BAC part number shown.
on the specification control drawing shall be affixed to the
article, A tag shall not be attached through a mounting hole.

3.2.1.5.2 Serial Numbering - Articles manufactured in accordance with 0
this specification shall bear serial numbers assigned by the
vendor. The serial numbering system is the option of the
vendor.

3.2.1.5.3 Part Number _Ch~nAle - Articles which completely satisfy G
the requirements of this specification shall be assigned a
specific vendor part number. Articles which do not corn-
pletely satisfy the requirements of this specification shall
be differentiated from those that do, by a different vendor
part number. In addition, different Bbeing dash numbers
may be assignedto distinguish parts not completely satisfy-
ing the requirements of this specification. After final appro-
val of the article by BAC, the part number assigned by the
vendor shall be positivs identification such that the article
and/or comparients may be procured by vendor part number
alone without reference to this specificatien. Char~,es in
the article, and/or components whether initiated by BAC
or the vendor, which affect funetihmal p physical, or structural
interchangeability shall always be attended by a change in
vendor Is part number to identify the new configuration. The
drawing number requirements of Specification MIL-D-5028B
shall govern changes in the manufacturer's part numbers.

.•~ DIO-20402
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3.2.1.5.4 Supplementary Identification - A "Unit Code" or "Card Code", as
applicable, shall be affixed to the article to supplement the
part number when its electrical and mechanical configuration have
been verified to be in accordance with the requirements of a
specific test program as defined in the applicable Program Control
Drawing. A "PCM/FM Airborne Telemetry Program Control Drawing.
Test Program XX" will be prepared by Boeing to define the specific
complement of logic cards and the matrix programming of each system
purchased under this specification. The Program Control Drawing
effectivity for all systems is tabulated in Boeing drawing 21-50000.
"PcM/EP.i Airborne Telemetry Program Control Drawing."

3.2.1.5.4.1 Unit Code - A "Unit Code" will be stamped on a metal cal and
affixed to the space provided on the nameplate of the Multiplexer
Programmer, M.!ultiplexer, Control Boxes, and Auxiliary Boxes when
their logic card complements have been verified to be in accordance
with the requirements of the applicable Program Control Drawing.

3.2.1.5.4.2 Card Code - A "Card Code" will be stamped on the connector shell
of the 16 Channel Matrix Cards when the installation of diodes
and jumper wires has been verified to be in accordance with the
programmin.- requirements of the applicable Program Control Drawing.

3.2.2 Detailed Requirements

3.2.2.1 Multiplexer Programmer Design Requirements

In addition to providing regulated power to the multiplexer units,
the Maultiplexer Programmer shall direct the operation of the multi-
plexer units by meaia of secondary command pulses and reset pulses.
These secondary command and reset pulses shall be triggered by
primary command and reset pulses which will be supplied by the
Function Programmer (not part of this specification). A command
pulse shall serve to enact the "sample" gate of a multiplexer
unit. A reset pulse shall serve to re-orient command logic
should a discrepancy exist. The distribution and sequence of
the command and reset pulses to the multiplexer units shall be
according to the prograra logic as described in paragraph 3.2.2.1.1.
For time relationships and representative waveforms of the

•f ,AJ ' D10-20402
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3.2.2.1 (Cont'd) Multiplexer Programmer signal requirements described in
this section, refer to Figure 12.

3.2.2.1.1 c - The Multiplexer Programner shall be capable
of initiating comnand pulses to the multiplexer units at a
rate consistent with the primary command pulse rate. Primary
oommand pulses will be received by the Multiplexer Programer
via two channels at 12,800 pulses per second per channel. The
distribution of command pulses to the multiplexer shall be such
as to permit proper multiplexer operation at a reduced system
channel capacity in the event that one of the input primary
command pulse channels ceases to operate. For the sake of
clarity, the two primary command pulse channels into the
Multiplexer Programmer are referred herein as command "A" and
command "B". Consistent with the capacities of the multi-
plexers, the Multiylexer Programmer shall utilize the 12,800
pulses per second~ command "A" to trigger a serial train
command pulse to the 128 channel portion of the Area "C"
multiplexer unit. The 12,800 pulses per second of command
"B" shall be capable of being distributed as follows, depending
on the program:

(a) 6400 pulses per second to both the Area "A" and the
Area "B" Multiplexer Systems.

(b) 6400 pulses per second to either the Area "A" or
the Area "B" Multiplexer System, 5200 pulses per second
to the remaining Area "A" or "B" Multiplexer System, ara
3200 samples per second to the 32 channel portion of the
Area "C" Multiplexer. (See Figure 21 for area designations).

3.2.2.1.1.1 One bit time is defined to be 1/345600 seconds, which is
approximately 2.9 microseconds. The time interval between

pulses in a channel is constant at 27 bit times, however the
pulse train of command "A" channels leads the pulse time of
command "B" by 16 bit times except at the last word of the
analog frame the "A" command pulse occurs one bit time later.

PREPARED S PECIFW.ATII)P WJ.
- - IPFOISED R) Y DC.J PATL 'WN I TrO'
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3.2.2.1.1.2 Every thirty milliseconds, the Multiplexer 2Irogrammer will:
receive a primary reset pulse, which shall be utilized to
triner reset pulses to each of the multiplexers simaltaneously.
This primary reset pulse marks the time allotted to complete

one cycle of data sampling.

3.2.2.1.2 Primary Command Sinals

3.2.2.1.2.1 Pulse Amplitude - The pulse amplitude will be 10 ± 2 voltv
The positive level shall indicate the absence of a pulse
aid shall be at ground reference ± 1 volt. The negative
level shall indicate the presence of a pulse.

3.2.2.1.2.2 Pulse Characteristics - The rise tiiie (from 1,/, to 90e
:.mplituds) will not exceed 0.5 microseconds when driving

a load of 1 ,000 ohms in parallel with 200 picofarads
capacitance. The pulse duration will be not less than one
bit time nor more than three bit times. The fall time
(to i0( amplitude) shall not exceed 5 microseconds when
driving a load with 200 pioofarads capacitance.

3.2.2.1.3 Primary Reset Pulses

3.2.2.1.3.1 The pulse amplitude provisions and pulse characteristics
requirements of paragraphs 3.2.2.1.2.1 and 3.2.2.1.2.2
are applicable.

3.2.2.1.3.2 Time of Occurrence - The onset of the reset pulse will
occur at the onset of the last bit time of the last word
of the analog frame - see Figure 12.

3.2.2.1.4 Multiplexer 11=rammer Outqut/Coder Input - This signal
represents the results of combined multiplexer operation
under the direction of the Multiplexer Programmer. The
signal consists of a series of analog data voltage samples.

3.2.2.1.4.1 Analog Sample Rate - The Multiplexer Programmer shall
trigger the multiplexers so as to provide a maximum of

C5,6J0 data samples per second to the coder which is an
analog-to-digital cunverter, (not part of this specification).

SPE VISE!) BY .i C 'A ! If ) N L T .,
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3.2.2.1.4. 2 Analog Sample Amplitude - The amplitude range of the
data sample shall be 0 to +5 volts,

3. 2.2.1. 4.3 Analog Sample Duration - In accord with the "on" time of
the multiplexer unit, the duration of each analog sample
(as presented to the coder) shall be a minimum of Z5 micro-
seconds free of all switching transients lags, noise or other
derogative factors of the Multiplexer and Multiplexer Pro-
gramnmer which degrade the data beyond the accuracy re-
quirements of this specification. (Coder sampling is initiated
5.8 6nicroseconds after the onset of a command pulse. This
will present a stable sample to the coder 0. 8 microseconds
prior to cl** interrogation, see paragraph 3. 2.2. 2.2).
The maximum "on time" of an individual sample shall be
such that the sample is not coincident with, nor shall it
cause any latent dorogative dililuenee r.i on a subsequent
data sample.

3.2.2.1.4.4 lmedance - The output impedance of the Multiplexer Pft- G
grammer shall be less than one ohm.

3.2.2.1.4.5 Output Current Capatility - The Multiplexer Programmer
shall be capable of providing 1. 0 milliamps to the coder for 0
a full scale data signal (5 volts) output. The output voltage
shall be independent of the output impedance, within the data
accuracy requirements of this specification, up to a maximum
load of 1. 0 milliamperes.

3.2.2.1.5 Cooling - The equipment may be operated for as long as 36
concutive hours on the bench at an ambiwt temperature

of 80 F with external cooling such as a cold plate or blower
if necessary. During the pre-launch period, ground cooling
facilities will be available to ,ai"itain the equipment ambient
tomperature at approximaMtly 6S F. These ground cooling
failitios will supply 25 pounds of air per minute at about
4F to the instrumentation section and will be available un-
til 10 seconds before launeh. Cooling air will not be ducted
into any of the components. During flight, there shall be no
external cooling system for the equipment. The unit shall
therefore be designed and protected as necessary to perform
within the limits specified while being subjected to the temp-
erature-altitude environmental conditions as described in
paragraph 3.2.1.3.2.1.

~ "1 ~DIO-20402
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3. 2. 2.1.6 Power Source - The multiplexer equipment shall operate
from Z8 + T Volt D-C power system containing maximum
electrica'i interference components as set forth in the test
requirements of paragraph 4.5. 2. 7. Paragraph 3.L1021
is applicable. The power system negative lead will be
grounded to the missile ground point (external to the multi-
plexer system). The Multiplexer Programmer shall provide
secondary power supplies and converters for the Multiplexer
Programmer and the Area "C" Multiplexer. The secondary
power supplies shall be designed to withstand output shorts
without damage to the converters and without primary current
drain beyond the maximum limits of this specification. Fuses
or circuit breakers shall not be utilized in the design. Power
regulation for the Multiplexer Programmer shall be provided
within the Multiplexer Programmer. Power rellation for
the Area "C" Multiplexer shall be provided within the Multi-
plexer Programmer or the Multiplexer as dictated by equip-
ment design requirements. Maximum primary power current
drain shall not exceed 2.0 amperes. Approximate primary
power impedance characteristics are given in 3. 2. 2. 1. 6. 1
and 3. 2. 2. 1. 6. 2. (See Figure 21 for area designations).

3. Z. 2. 1. 6. 1 Ground Power - Ground operation power will be supplied by C
a T. R. unit operating from 60 cycle line power. The T. R.
unit output will be 28 V DC + 2 volts with maximum ripple
limited to + 1% (peak to peal). Voltage regulation is 28 +
0. 6 V for loads to 15 Amp. and frequency variation to 5 Irc.
The approximate impedance of the ground power supply is
as follows:

0.5 ohms or less, DC
0.2 ohms from 2 cycles to 10 Kc
0. 2 ohms to 1. 0 ohm linearly from 10 Kc
to 100 Kc

3. 2. 2. 1. 6.2 Airborne Power - The airborne PCM/FM primary power
supply is a -battery containing approximately 20 cells of 3
ampere-hour capacity. The load imposed on this power supply
in approximately 14 amperes. The internal impedance of the
battery varies with both time and load. The calculated nom-
inal initial internal impedance of the battery with a 14.ampere
load is 0. 15 ohms decreasing to 0. 65 ohms between 2 and 3
minutes operation. Allowances for cell vibration, 30 day
stand time, and temperature variation will cause a maximum
and minimum initial impedance values of 0. 9 ohms. and 0o.6 ohms.ý
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3.2.2.1.7 Feed-back Ripple - Te WAltiplexer Programr unit shall
contain adequate filtering at its input terminals to eliminate
any feedback ripple greater than 1.O% of the primary voltage
to the primary power source. The current feedback ripple
shall not excec~d 1.00% peak of average load current drain
throughout the ripple frequercy domain.

3.2.2.1.8 fransient Potentials - The design of the equipment shall be G
such as to withstand without catastrophic failure voltage
transients in the power system of 28 ± 12 volts for a maximum
duration of 25 milliseconds with a repetition rate not greater
than once per second. The equipment must continue to operate
within specification accuracies and tolerances after being
subjected to voltage transients described.

3.2.2.1.9 Adjustments - 1he equipment shall operate within the toler-
ances specified herein durinr the entire operational life of
the equipment while being subjected to the environmental
onditions specified without adjustment or tuning. SeewiTW 10-?0402.

3.2.2.2 Multiplexer Programmer Performance Requirements

With power supplied from the R&D primary power supply in
accordance with paragraph 3.2.2.1.6 and input signals in
accorcance with sections 3.2.2.1.2 and 3.2.2.13.3 the ul-
tiplexer Programmer shall satisfy the followirk. performance
requirements.

3.2.2.2.1 Life - The eqcipment total operating life shall be 500 hours.
Tialy, this life will be accuualated on the bench in normal

ambient envirorment and as installed in the missile in the
launchinU revetment. The equipment will operate at all tmes
durizig tLe miis:ilels flibht art! will be used to obtain data
from a time several minutes prior to first missile mltion
until flight termination.)

3.2.2.2.2 Timing aid Accuracy - The performance of the ultiplexer 0

Programmer in conjunction with the multiplexers shall pro-
vide a serial data pulse train to the coder with timing and
accuracies as set Corth in 3.2.2.2.2.1 and 3.2.2.2.2.2.

3.2.2.2.2.1 Timing - The )kltiplexer Programmer shall present properly C
sequenced data samples to the coder at the accuracy re-
quirements of this specification within 5 microseconds after
the onset of the respective command pulses for the given
data samples.
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3.2.2.2.2.2 Accuracy - The Multiplexer Programmr shall present to
the coder data samples which have not been degraded in
accuracy by Multiplexer and Multiplexer-Programmer functions
or signal conditioning, for a data source impedance range of
10 ohms to 1,y00 ohms, by more than those amounts set forth
belows

S0. % of full scale high-level (0 to 5 volts full scale)
channels.

+ 0.6% of full scale for a medium level (0 to 50 millivolts
full scale) channels.

± 2.0% of full scale for low-level (O to 10 millivolt full
scale) ohan.•els.

The above stated accuracies include the error effects of current
feedback as set forth in paragraph 3.J.2.2.6 for a grounded
center-tapped 1K source. The data source impedance shall be
1000 ohms or that impedance for which iaximum error is incurred
for the impedance range of 10 through 1000 ohms.

The error contribution of common mode rejection (common mode
potential signals) are excluded from accuracy limits stated
above. See Drawing 10-20402.

3.2.2.2.3 Unit Interdependence - In the event of the lo.s of one or two
of the multiplexer units due to either a short or open circuit,
the Multiplexer Programmer shall continme to operate the
remaining multip' exer units in accordance with the de.ign
and performance requirements specified herein.

3.2.2.2.4 Fault Isolation - The output circuitry of the Multiplexer-
Programmer shall be designd to limit the output signal
potential to the coder within the values of plus 7.0 volts to
minus 2.5 volts as a result of Multiplexer System malfunction
or Multiplexer data input signal fault. The immediate output
circuitry of the Multiplexer Programmer shall be so designed
both mechanically and electrically as to minimize the posai-
bility of component failure which would permit a fault signal
in excess of the stated values) to occur in the output to the
coder.

3.2.2.3 Deleted
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3.3 DESIGN REUIREWEIS FOR MULTIPLMiR AND LOGIC CARDS

The requirements set forth herein describe a Multiplexer
unit (10-20402-42) for an airborne PCM/FM telemetry system.
A Multiplexer unit as referred to in the following paragraphs
shall consist of a Multiplexer case and Logic Cards. Specific
dash numbers are assigned to the Logic Cards in Section 3.8.

3.3.1 General Requirements

3.3.1.1 Physical Requirements

All of the general physical requirements specified in section

3.2.1.1 are applicable.

3.3.1.2? 1:eotrical Requirements

All of the electrical requirements specified in section 3.2.1.2
are applicable.

3.3.1.3 Environmental Conditions

The Multiplexer unit shall be capable of satisfying the perfar-
mance requirements of tection 3.3.2.2 while being subjected
to the operative conditions of section 3.2.1.3.2 and after
having beon subjected to the non-operative conditions of sec-
tion 3.2.1.3.1.

PRFPAPEO, f O'T W

..YPE.) F..y 
D 10 -2040 2

" 30EING AIRPLANE COMPANY - 8

P7• , ' 4 1



SPECIFICATION DOCUMENT PAGE

3.3-1.4 Reliability

The reliability requirements of section 3.2.1.4 are applicable.

3,3.1.5 Identifioation of Product

The provisions of section 3.2.1.5 are applicable.

3.3.2 Detailed Requirements

3.3.2.1 Multiplexer Design Requirements

3.3.2.1.1 Flexibility - Through use of program instruction cards, the
design of the miltiplexer unit shall be completely flexible
within the unit capacity limits specified in paragraph 3.3.2.1.2
with respect to sequence of data sampling, the number of data
sources to be sampled, and the input voltage levels of the
data sources. A program change shall be accomplished only
through substitution of program instruction cards with simple
tools and procedure. The design shall provide for an absolute
minimm of re-wiring, and switches or relays shall not be used.

3.3.2.1.2 UriLCapacity - The design shall provide for flexibility as
specified in paragraph 3.3.2.1.1 within the following command
logic limits:

The capacity shall be 128 channels at 12,800 samples per second
triggered from command "A" and 32 channels at 3200 samples per
second triggered from coanand "B".

The unit shall be capable of accommodating input signal ranges
of 0 to plus 5 volts., 0 to plus 50 millivolts, and 0 to plus 10
nillivolts. However, only two ranges shall be utilized at a
time for the 128 channels ane one range for the 32 channels.
One of the two ranges for the 128 channel unit shall be 0 to
plus 5 volts, except that channels 81 through 128 must be 0 to
plus 5 volts only. In additioa:, assignment of channels for
each voltage ranje shall be limited to multiples of four.

3.3.2.1.3 Data Source Output/Multiplexer Input - For the purpose of
determining equipment performance during the tests required
in section 4.0 of this specification, the command logic to be
used shall be per the applicable test condition logic arrange-

t .J Dl0-20402
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3. 2.1.3 (Cont'd,)

ment speoified in the Boeing Program Control Drawing 21-50105.

3.3.2.1.3.1 Common ground input circuitry shall not be employed. Those circuits
not isolated in any other way shall employ dual switching for iso-
lation of return or ground lead circuits.

3.3.2.1.3.2 The nominal input impedance shall be at least 50,000 ohms ± 10%
when the multiplexer is "on". A nominal input impedance greater
than 50,000 ohms shall be considered as a design objective. The
tolerance limits of any nominal input imoedance attained higher
than 50,000 ohms shall be stable within ± 10% of the attained
nominal input impedance. The input impedance shall be.greater
than one megohm when the multiplexer is off.

3.3.2.1.4 Command Signals - A command pulse from the Multiplexer Programmer
shall alter the state of the multiplexer "read" gate, to permit
sampling of a data source.

3.3.2.1.5 Reset Pulses - A reset pulse shall serve to re-orient command
logic, should a discrepancy occur.

3.3.2.1.6 Multiplexer Output/Multiplexer Prozamer lnmat - The data output

signal from the Multiplexer unit shall be in the form of a serial
pulse train, consistent with the serial pulse train of the trig-
gering command pulses. The analog data from the Multiplexers
shall be timed by the Multiplexer Programmer so as to produce a
single time-shared analog signal at the MIultiplexer Programmer
output.

3.3.2.1.6.1 Sampling Rate - The Multiplexer unit shall be capable of a combined
maximua sampling rate of 16,000 per secoid. The unit design shall
provide for sampling rate flexibility to permit sampling of any
one channel or group of channels triggerred from command channel
"A" at the following sampling rates, 800;40012001100; 33 1/3
(samples/second). The remaining 3,200 snmples per second shall
be triggered from command channel "B" and have the following
blexibility of sampling rates: 800; 400; 200; 100; 33 1/3
(samples/second).

3.3.2.1.6.2 "On" Time - Paragraph 3.2.2.1.4.3 is applicable.

i! DI0-20402
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3.3.2.1.6.3 Analog Sample Amplitude - The amplitude range of the data
sample shall be 0 to +5 volts.

3.3.2.1.7 Coolirw - Paragraph 3.2.2.1.5 is applicable.

3.3.2.1.8 Adjustment - The adjustment provisions of paragraph 3.2.2.1.9
are applicable.

3.3.2.1.9 Fault Isolation - The design of the Multiplexer unit shall be
such that any failure of one or more multiplexer input measure-
ment due to fault conditions shall not cause subsequent failure
of other channels, nor shall it in ary way d9grade the data of
other ohannels.

-I" .• -, I1EL (IY 'L • , [ •'• jf.
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.Mu ipvlfxr Peiformnce Requirements

With Veset pulse!., command pulses and power supplied by the G
Multiplexer Programmer, and applicable input data signals, the
multiplexer unit shall satisfy the following performnce require-
ments :

).3.;. .. i L:fc - Paragraph 3.2.2.2.1 Is applicable.

3., .2.2 Plse Degradation - The composite effects of tra~sigtor switch
peestl, crosý talk, noise, differential current feedback,
thcrral dr'ift, and all other data signal dnr.adation factors of
the 1.ailtlplexer and the Multiplexer Prograrwcr shall nst reduce
data accuracy beyond the limits set forth irn' aragraph 3.2.2,2.?.2
1he 11C:;amp impedinco rango of paraLraph 3.2.'.2.2.2 ic applicablo
for these accuracy requirements.

3.3.2.; .3 D... Drift - Delete G

3... .,U.H Switc, inL Time - Delete G

iu - Dcele te.. ,3., ... ,,•] i tion Wneari -

.2. ?,ccdack Current - The design of the Multiplexer equipment shall G
! .: 11_;" U m-ini.--rjm fcedb.'ck current to the data source will
occur. During rmanual operation the allowable feedback current

*. (if) to ai data source from 0 to 12) millivolt or 0 to 50 millivolt
j.,; ;iB £o. lowu': (R,-fer to F'-kro 23).

C:onditjio, "A" lIlvliX. - 300 nno:titip'ret;
Condition "b" If2mnx. - 300 rwinoamperez .

'Conuitiorn "C" If3u'nx, a 30U nanoamperea
C ndlition "D" Aifax. U 3.) nanQamperes

'11•c r•:'i;r• cw,r'nt fee!h',ck for a 0 to I" volt cha• rl t.,) a data J
source for conditions "it" throug h "D" (Figure 23) shall be
1.J;teo t, ar. '.,ttr.txt error of ono mj].livol.. The data source
in'o•d:.cie ranlre for all ch'.nnml levels l1.' ohms through 1000 oh=

itny corrnf,•fiori of data source r-, nf•grations shown in Fi.urc 23
for ny com,r',nalL;on of data .3lymal level channels3 (within the

t..rqtuipmnnt ctgannel capacity c: t,-f',lity) may be r(e-
qrudd For PCN. mal.tiple:xer oqu i.,mcnt un trumenrta-ioen application,
The multiplextr d.Eui, n uhall iccomimodato the above application
flt..xlil ity ý,no maintain the curront f(edback limitations sct
forth above.

...2. #7 1-:, lunc tion

?"I...L Maltiplgxer Unit * Should a fault condition occur in either a low
T hiT;h leTui Channel, no greater than a 10 volt fault ptintial

Lhall ), introduced to the data source through a 50,000 ohms
(or more) source impedance.

I ty i ! vi r i n y[. P r"N nYO t A T E K,f) C L T R• . l l t I h : T ) r .
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3;.3.2.2.7.2 Data Sources - 0 to +10 millivolt and U to +50 millivolt
channels 1hall be capable of withstandciqg a data source fault C
potential of 12 volts without causing the lots of other channels.
High level channels shall be capable of withstanding a data
.,ource fault potential of 28 volts without causing the loss of
other channels.

3.3.2.2.8 Common Mode Rejection

The Multiplexer unit shall be capable of rejecting DC common J
mode potentials over the range of minus 10 to plus 10 volts
with a common mode rejection ratio of 5000,1 on 5 volt channels
and 200OO on 10 i.nd 50 millivolt channels.

The Multiplexer unit shall be capablc of rejecting AC common
mode potentials of 2,0u millivolts. Tie 5 volt channel AC
common mode rejection ratio is ,000:1 at DC decreasing
linearly with increasing frequerny to 2,OOWil at 10 kilocycles.
The 10 and 50 millivolt channel AC common mode rejection ratio
i& 20,000:1 at ZC decre&sinL linearly with increasing frequency
to 2,000:1 &t 10 kilocycles.

PREPARED•'• -'BY REVISL,I_ y nCP4 i r '`ArT 1',, ,T
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3.4 Deleted

LVI. A T I

D0K 1o-20402

"I 4Si ,.... 44



SPECIFICATION DOCUMENT PAGE

3.5 DESIGN REQUIREMENTS - SIMULATION AND TEST EQUIPMENT

4 The requirements set forth herein describe the special
Sixulation and Test Equipment reqiired to check out cer-
tain features of the airborne PCM/FM telemetry Multiplexer
E•quipment. The 10-20402-44 equipment design provides, by
the use of appropriate test cable assemblies, test facilities
for all multiplexer equipment of this specification document.

3.5.1 General ReUuirements

3.5.1.1. Physical Requirements

All of the general physical requirements specified in sec-
tion 3.2.1.1 are applicable with the exception of paragraphs
3.2.1.1.4, 3.2o.1-159 3.2.1.1.7, •....,3.2.1.1.9,

3.2.1.1.10, and 5.?.l.l.llo

3.5.1.1.1 Maintainability - Maintainability shall be considered as a
design factor along with other major design parameters. The
design shall provide for simple installation or removal of
the equipment from a mounting rack without damage to inter-
connecting wiring and connectors and with a minimum of
special tools or equipment. Installation and removal of
cards shall be accomplished with a minimum of special tools.
When special tools are required for installation or removal
of cards, these tools shall be provided with and as a part
of the equipment. bpecial test cards to extend logic cards
outside the rack or panel for maintenance and test purposes
shall be provided with the equipment. The design must pro-
vide for rapid servicing and fault detection.

3.5.1.1.2 Constructioa - Modular design shall be employed to the great-
eat practical extent to facilitate maintenance, repair and
servicing. Whenever possible, plug-in assemblies shall be
uqed.

3.M.-11.3 Components - The use of solid state components are desirable
particularly in the simulation portion of the unit. However,
in the test checkout portion of the unit, high grade oommer-
cial tubes may be used provided they are interchangeable with
tube according to MIL-S-4682. All requirements shall be met

PRFPAR~n "' -'ltA rNN
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3.5.1.1.3 without tube selection exept that not ever 10% of the tube
(Cont'd) circuits may oentain trimming adjustments for recalibration

of circuits after tube change. Al electronic subesahem-
bliss shall be designed Uo eliminate the necessity of adjust-
ment after replacement by a similar type of tub-assembly.

3.5.1.1.4 Teat Points - Electrical test point. shall be provided for
the pu-roee of performing maintenance and trouble-shoting.
Test points shall include, but are not limited to, signal
input and output potdotial and waveform for each plug-in
module and ouwpt potntials of each power supply. These
test points shall be readily accessible by removing a panel
or opening a doer.

3.5.1.1.5 Physical Sise and Weight - The Simulation and Test Squipaet
shall be rook mounted In cabinets. A table shall be attached
to the cabinets to serve as a work bench. Space shall be
provided for a digital print-out type of recorder and its
associated wiring. Cabinet, panel and table dimensiens shall
be as specified per BAC Specification Control Drawing
10-20402. As a design objective, each package for mounting in
the cabinet shall not weigh mere than 30 pounds. Should the
design objective not be met for a package, specific design
approval must be obtained from BAC for excess weight variance.
Any package which exceeds the 30 pound design objective limi-
tation must have a warning placard attached to the coylr of
the paekqe as follows:

WAMINO

HARDIU WITH CAR

EXCESSIVE WEIGHT

LBS:

3.5.1.1.6 Worship - Paragraph 3.2.1.1.5 is applicable except that
BAC Document 1)2-7687 is not applicable.

3.5.1.1.7 Finish - Protective finishes shall be in accord with BAC
Docunt D2-4051. The color of the control panels sha•l be
gray, color number 26492, and the color of the equiemnt racks
shall be green, color number 24300 of Federal STD 595. Type
TT-E-529 emi-gless shall be the applicable paint specification.

3.5.1.1.7.1 Dissimilar Metals - The grouping and usage of dissimilar
meta-ls shall be in accord with MIL-F-114072.

S.P . .EPAR. .. ...-
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3 3.5.1.1.8 3 - The deusi shall be such as to provide maoima
Wer in ac.drone wit th e eq•tirmonta of Section 3.2.11

of mIL-t-1i18B to personnel Installing operating and main-
taining the equipmnt.

3.5.1.1.8.1 Power Tel - Pmer terminals or busses with potentials
i go or 30 volts shall be ooversd to preclude Dersennel
shock hazards during maintenanee operations. K -

3.5.1.2 melctrial R --ir-ms"

The electrical requirements specified in paragraphs 3.2.1.2.4 0
and 3.2.1,2.7 ame applioable. H

3.5.1.2.1 Electrical Interference Suapgregsion - The equipment shall H
meet the requirement@ of STL Dcieent (07- 2617A, The
equipment is defined as Class III per CI07..,9-2617A° See
Drawing 10-20402.
RF filters shall be included in the equipment to prevent 0
spurious electrical interference from being conducted into
the equipment frm the multiplexers and to prevent spurious
radiated interference from degrading the performance of the
equipment. Interference attenuation is required on theelectro-mechanical printer in addition to all other required
system interference suppression measures.

3.5.1.2.2 Eleotrical Connectors - Plugs and sockets shall be selected G
to assure reliable contact after repeated insertion and re-
moval. In no case shall electrical conneotions depend upon
wires, lugs# terminals and the like being clamped between
any metallic meber in an insulation material of other than
ceramic or vitric nature. AMP Taper Block Assemblies are
excepted from this requirement. It shall not be necessary to
remove er disconnect equirmnt to gain access to input and
output connections.

The connectors used for the digital signals to the multi- G
ple•er-prggrsaer (reference paragraph 3.5.2.9L2.1) shall
be separate from the connectors used for the analog signals
to the multinlexere (reference paragraph 3.5.2.1.2.2)

3.5.1.2.3 Deleted A

3.5.1.2.4 Ground&g - The chassis shall be returned to utility ground A
through-& pin in the chassis-to-rack connector. Bonding of
the ohasis to the frame will be provided by mating the rear
surface of the panel to the rack frame, and through the
panel-te-frame fasteners.
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3.5.1.2.5 Enclosures - All switcL panels, attenuators, attenuator 0
"86slet01 uwitokt, inmpedaone switches eand the like shall be
enolosed in a metal shield to prevent acemulation of foreign
matter, such as dust) in switch contact areas end as an aid
in minimizing radiated and susceptability to electrical inter-
ference. S-

3.5.1.3 Environmental Conditions

The equipment shall be capable of satisfying the performance
requirements of Section 3.5.2. While being subjected to
the following operative conditions and after having been sub-
jected to the non-operative conditions on Section 3.2.1.3.1
with the. following exceptions:

(a) The requirements of Sectien 3.2.1.3.1 do riot apply to
the digital printer.

(b) The requirements of parigrapha 3.2.1.3.1.2 and
3.2.1.3.1.4 do not apply to the A-to-D converter.

3.5.1.3.1 Operative Conditions

3.5.1.3.1.1 Temperature-Altitude ? An ambient pressure-altitude of
approxnaately sea levi1 together with surrounding air
temperature ranging fom a miniw= of WOF to a maximum
of 100F.

3.5.1.3.1.2 Deleted

3.5.1.3.1.3 Humidity - Relative humidity to 100%

3.5.1.3.1.4 Deleted

3.5.1.4 Identification of Product

The requirements of Section 3.2.1.5 are applicable with the
exception of these of, sub-section 3.2.1.5.7

3.5.1.5 Human Factors

Every effort shall be made to comply with the design prac-
tices contained in this section. However, where adherence
to these practices result in degradation of over-all system
performance, the performance considerations shall govern.

3.5.1.5.1 Controls and Displays - Each control and display shall be
identified as to fun ion. Labels shall be so located as to
preclude association of a label with the wrong control or
display. Labels shall be brief. Although the nomenclature
should clearly indicate the function being displ~.ed or
coeft*11ed# highly similar namn shall be avoided. Abbrzyi-
ations, where required, shall be common or meaningful a&M
shall conform with NIL-STD-12A.
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'1

3.5.1.5.1.1 Lettering - Lettering on the panel shall be black, color A
#37038 of Fedral STD 595. Capital letters shall be used
in preference to lower case letters. Letters shall be pre-
ferably etched or embossed into the panel, however, the fol-
lowing two lettering processes are acceptable.

(a) Scotchcals, Minnesota Mining and Manufacturing Company
#3650, manufactured per Boeirng Material Process Speci-
fication BPS 10-26.

(b) Silk Screening per Boeing Material Process Specification
BAC 5306 or equivalent.

3.5.1.5.1.2 Indicator Lights - The colors spec fied below shall be in
accord with MIL-C-25U50 and color coding shall be as follows:

tied - _hall indicate that an inoperative or dangerous

conai~ion exists.

Amber - Shall indicate that a marginal conition exista.

Green - Shall indicate that a satisfactory condition exists.

White - Shail indicate those cond tions that are not intended
to provide 4 right or wrong condition. Sample
applications are (a) to ioaicate alternative functions,
(b) to indicate transistory conditions.

The above code is excupted for Lhe caLe of commercial units a
which employ neon lamps to indicate an operative condition.
For this case, red may be used to indicate an operative
condition.

3.5.1.5.1.3 Deleted H

3.5.1.5.1.4 Elapsed Time Meter - The test and simulation equipment shall L
include a standard elapsed time meter in the 10-20402-44 20
power circuitry to record aooumulated operating time of the
10-20402-41 thru -48 multiplexer equipment.
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3.5.2 Detailed RAquirements

3.5.2.1 Simulation and Test Equipment Design and Performance
Requirement

The Simulation and Test Equipment shall be capable of fur-
nishing the Multiplexer Programmer, Multiplexer and Multi-
plexer Systems (in any multiplexer equipment design config-
uration capability, see paragraphs 1.1.2, 1.1.3, and 1.4)
with all input stimuli necessary to check the combined per-
formanoe of the multiplexer complex. The 3imulation and Test
Equipment shall also be capable of monitoring the resultant
output of the Multiplexer Programmer, Multiplexer units so
as to determine that the combined operation of this equipment
is within the limits specified.

3.5.2.1.1 Power Requirements - The Simulation and Test Equipment
shall be designed to operate from a 115V rms (±5/%;), single
phase, 60 cpe ± 1 cycle power source.

3.5.2.1.2 Simulation Equipment ReQuirements - The Aimulation and Test
Equipment shall be capable of providing the following inputs
to the Multiplexer equipment bei:g tested.

3.5.2.1.2.1 Multiplexer Programmer Inputs

3.5.2.1.2.1.1 Primary Command Pulses - Primary command pulses shall be
as specified in Section 3.2.2.1.2, shall occur at the proper
intervals defined by Section 3.2.2.1.1 and shall be available
via two channels as described by 3.2.2.1.1. In addition, the
pulse duration shall be variable from one to three bit times.
Refer to figure 12 for time relationships with representative
waveforms.

The condition of the "A" Command Pulse at the last word of
the analog frame as stated in paragraph 3.2.2.1.1.1 and the
condition that the positive level shall be at ground reference
1 1 volt as stated in paragraph 3.2.2.1.2.1 is exoepted as a

requirement of this specification.

3.5.2.1.2.1.2 Primary Rest Pulses - Primary reset pulses shall be as specified
in Sections 3.2.2.1 and 5.2.2.1.3. Refer to Figure 12 for
time relationships with representative waveforms.

The reset pulses described here and the command "A" and
command "B" pulses described in paragraph 3.5.2.1.1.1.1 F
shall be derived from a crystal controlled bit rate oscillator
operating at a frequency of 345,600 ± i$ bits per second.
The condition that the positive level shall be at ground ref-
erence ± 1 volt as stated in paragraph 3.2.2.1.2.1 is excepted
as a requirement of this specification.

D10-20402
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3.5.2.1.2.1.3 Power - Power shall be as specified in paragraph 3.2.2.1.6.
In addition, there shall be provisions for varying the voltage
input within the limits defined in paragraph 3.2,2.1.6.

3.5.2.1.2.2 Multiplexer Inputs

3.5..l.P.2.1 Power Inputs - Power as desoribed in 3.5o2.1.2.1.3 shall be
provided to the two Multiplexer System..

3.5.2.1.2.2.2 Internal D-C Signal Source - Tho Simulation and Test Equip-
ment shall contain a regulated D-C pover supply or supplies
of sufficient capacity to serve as a simultaneous input sig-
nal source for all 352 input channels of a complete Multi-
plexer System,

Switches and precision attenuators shall be provided such
that each channel can be supplied with an input signal of any
of three levels (0 to 5V, 0 to 50 my and 0 to 10 my). The
10-20402-44 configuration shall provide the output signals
set forth at both 10 ohm and 1000 ohm output impedances*
Facilities (10-20402-4) to provide test configurations of
figure 23 to the design requirements of paragraph 3.3.2.2.6
and in combinations stated therein shall be a part of the
design of the 10-20402-44 Simulation and Test Equipment.

3.5.2.1.2.2.3 External Source - Provisions shall be made for introducing
AC or DC signals into the channel inputs from an external
source in place of the internal source.

3.5.2.1.2.2.4 Common Mode Signals - Provisions shall be made for intro-
ducing Common Mode Signals to the multiplexer channel inputs
from an external source. The equipment shall have the facility
of AC and DC (+ or -) Common Mode signals in place of the
internal source.

3.5.2.1.3 Test Equipment and Requirements

3.5.2.1.3.1 Multiplexer Programmer Output to Coder - The test equipment
shall be capable of checking the following characteristics of
the Multiplexer Programmer output to the coder under dynsamic
conditions a

(a) Individuhl channel data degradation due to amplifica-
tion non-linearity or drift and Multiplexer Equipment
Feedback ourrent.

PREPARIfl I $PECIF ICATfl. Ijr).
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3.5.2.1.3.1 (b) Individual channel daLa degradation due to interohannel
(Cont'd) modulation (areos talk).

(o) Individual channel degradation due to common mode input
signals (AC or DC).

(d) Check Multiplexer equipment performance to within 0.1%
for a 0 to 5 volt output and check performance at a
reduced aoouraoy for a 0 to 6 volt input.

(e) Ability to reset and resynohronize properly from any
state of count in the multiplexer countdown circuit8.

(f) Data channel sequenoing (verification of input channel
assignments to analog word segments).

(g) Capability of operating properly with a simulated trans-
ducer impedance of 1000 ohms in parallel with 1500 Pico-
farads of ccpacitanoe.

3.5.2.1.3.1.1 The tests listed in paragraph 3.5.2.1.3.1 shall be capable
of being performed by three modes of operation. During these
modes of operation, the analog data source voltage shall be
sampled each time that the multiplexer analog word segment
is sampled. The two quantities shall be digitized and com-
pared for accuracy. The oomptirison function of the Simulation
and Test Unit shall be capable of being programmed to compare
the "source" and "sample" data to a preselected error toler-
anoc limit.

The 10-20402-44 units shall, as a minimum requirement, have
all multiplexer error tolerance design liui~ts of Section
3.2, 3.3, and 3.7 as available settings, tolerance settings
which will accommodate feedback ourrent measurements of
Section 3.3.2.2.6 and a 3Fi tolerance limit setting if not
already included.

The operational modes shall be as follows:

(a) Automatic Mode - -he automatic mode shall sequentially
sample one analog word segment during each succeeding
analog frame. All ohannel "A" word segments shall be
sampled in turn, then all channel "B" word segments
after which the sequence shall halt. In the event
that the analog word segment is beyond the selected
tolerance, the sequence shall halt and the following
quantities shall be displayed in decimal form until
the sequence is automatically commanded to resumet

PREPARED $P~ 'IFICA? Cm tIC.
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3.5.2.1.3.1.1 (a) (Continued)
(Cont'd)

Analog word nimber and segment
Analog source code

Analog sample code
The automatic mode applies to paragraph 3.5.2.1.3.1 (a)
and (e) only.

(b) Semi-Automatic Mode - The semi-automatic mode shall
dwell on a selected analog word segment until a manually
entered "advance" signal selects the next succeeding
word segment. It shall be possible to take one sample
of the analog source and the analog word segment for
digitizing, comparison and display until a resample is
commanded. The semi-automatic mode applies to paragraph
3.5.2.1.3.1 (a) thru (g).

(C) Manual Mode - There shall be a group of switches which
shall allow any given analog word segment to be selected.
This selected word segment, together with the analog
source shall be digitized, compared and displayed until
a resample is commanded. The manual mode applies to
paragraph 3.5.2.1.3.1 (a) thru (g).

(d) The device used for digitizing the analog source and
analog samples shall be capable of being used independ-
dently as a piece of test equipment having the functions
of a digital voltmeter.

3. .2.1.3.1.2 The tests listed in paragraph 3.5.2.1.3.1 and the modes of
operation listed in paragraph 3.5.2.1.5.1.1 shall be capable
of being performed with the internrl DC source described
in paragraph 3.5.2.1.2.2.2 or the external source described
in paragraph 3.5.2.1.2.2.3.

3.5.9.1.3.1.3 aDuring any of the three modes of operation described in
paragraph 3.h...3.1.l, it shall be possible to digitize
and display only the analog source voltage or the analog
sample voltage. It shall be possible to initiate this mode
by means of a switch. The GO/JO GO decision circuitry shall
be disabled when operating in this mode.

3.5.2.1.3.1.4 Printer - A printer shall be provided which shall be capable
of recording the outputs obtained during the tests listed in
paragraph •.5.?.l.3.l. This requirement does not apply to
paragraph 3.5.2.1.3.1.3.

3.5.2.1.3.1.4.1 Deleted
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3 3.5.2.1.3.1.4.2 The printer shall be capable of operating in the following
modesi

(a) Automatio Print Mode 1 - During the automatic meauence
mode of operation of the basio unit, printout shall be
made only for those word segments whioh are out of
tolerance.

(b) Automatic Print Mode 2 - During the automatic sequence
mode of operation, all analog word segments shall be
printed.

(o) Manual Print Mode- During the semi-automatio or
maual mode of operation, printout shall occur
only on a mmually entered print command. A "STANDBY-
OPERATE" switch and a "PRINT COMMAD" switch on the
printer will meet this requirement.
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3.5.2.1.3.1.4.3 Finish - The Hewlett-Packard printer supplied in the
10-20402-44 is exempt from the color requirements set
forth in paragraph 3.5.1.1.7.

3o5.2.13.2 Test Points - The test equipment shall include, but shall
not be limited to, test points to monitor the following sig-
nals with standard laboratory test equipment under dynamic
oondit ionst

(a) Primary command pulse "A" amplitude, waveform and
timing relative to other waveforms.

(b) Primary corn mand pulse "B" amplitude, waveform and
timing relative to other waveforms.

(a) Primary reset pulse amplitude, waveform and timing
relative to other waveforms.

(d) Analog sample pulse train output of Multiplexer
Programmer amplitude, waveform and timirn relative
to other waveforms.

(e) Basic clock (bit) frequency.

(f) "Code Multiplexer" Coder Command

(g) Deleted

Test points shall be so designed that inadvertant shorts to
gr,,und durii\: testing will not cause permanent damage to, or
failure of, the circuit being tested.

3.5•2.1.4 Deleted

3.5.2.1.5 Deleted

3.5.2.1.6 Life - The Siuiulation and Test Equipment shall meet the
performance requirements stated herein without major repair,
modification, or replacement of major components and with
limited maintenance for the following period of times

Operation Life -- 2000 hours
Storage Life -- shelf and installed but not operating -

2 years.

-e_.'~ K., , DIO-20402
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1.5.2.1.6 Operation life is definwd an that period of time in which joy
(Cont'd) only periodic maintenanoe and minor repairs are necessary.

After this period, it shall be possible to renew the opera-

tional life after inhpecti!on and limited replacement of
majo sub-assembliesa

ypt, LA' 4 G DO-20402
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3.6

MSIfUI WWFMFMIUI'SLM 2RAMMI SIBIU(

The requirements set forth herein describe a transmitter systems[ l"•1&20402.5 Or a sled mounted PCM/FM telemetry system. The - .
Transmitter Votea sal eonsist of a .9 Exl t~r !hdt, a -10 "iit

With the exception of the inter-unit cables required by the vendor

acceptance and flight proof tests, BAC will provide all inter-unit
cables.

3.6.1 Genera. Requireanta

3.6.1.1 Physical Requirements

All of the pnysical requiroments specified in section 3.1.1.1 are

applicable 'with the exception of paragraphs 3.1.1.i,7, 3.1.1.1.9,
and 3.1.1.1.11.

3.6.1.1.1 Coistruction - The construction of the equipment shall be adequate
to obta i're required performance and reliability under the con-

ditiona of this specification. The transmitter mounting structure
and tne transmitter mounting surface may serve as a beat oink and/
or function as an RF shield, hpwever the use of the sled structure
as a heat sink shall not be contemplated. The removal of any outer
insulation skin for the purposes of the bench tests is permitted.
If the unit is not sealed, suitable provisions lor drainage
shall be incorporated to prevent the accumalation of moisture.

3.6.1.1.2 Deleted

3.6.1.1.3 Test Points - Care 'must be taken in providing electrical test
points to andure that the external loads (such as cable capacitance
or inadvertent shorts) introduced by the testing activities does

not cause damage to the transmitter system under test. Electrical
test points available for use in t rarinsmitter system testing shall
be sufficient to isolate a fault to a major componeat plug-in unit.
Test pvints shall be included but not limited to monAor the
following parameters:

3.6.1.1.3.1 Heater Voltage and Plate Voltage

3.6.1.1.3.2 Deleted

3.6.1..i4 Weight- The weight of the equipment shall be the aminmam consistent
wTtWh requirements of this specification and within the limita-
tions of sound design. 7he maximm weight entered on the Boeing
specification control drawing shall bot be exceeded.

pprprd - -REVISED BY DCH ODATE cN LTR. SPECIFICATION NO.
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3.6.1.2 Electrical Requirements

The electrical requirements of section 3.1.1.2 are applicable
with the exception of paragraph 3.1.1.2.3.

3.6.1.2.1 Deleted F

3.6.1.2.2 Electrical Connections - External connectors shall be located as
shown, and shall be of the type specified by BAC Drawing 10-20402. C
Connectors on plug-in components shall be Cannon Type DA or DE
modified to include a moisture seal. RF connectors utilized
within the assembly shall be BAC approved.

3.6.M.a Environmental Conditions

3.6.1.3.1 Non-Operative Conditions - The requirements of section 3.1.1.3.1
are applicable.

3.6.1.3.2 Operative Conditions - The equipment shall be capable of
satisfying the performance requirements of section 3.6.2.2
during repeated sled runs (approximately 20 runs) which will
subject the equipment to the operatibg conditions of 3.1.1.3.2
with the exception of 3.1.1.3.2.1.

3.6.1.3.2.1 Temperature-Continuous equipment operation in ambient air
temperature from -lOOC to +700C.

3.6.1.3.2.2 Altitude - Approximately sea level.
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3.6a.4
. •

Wt~~Xt~y SbAll, be toior~e1drd as a design Actor on an squal
m:a with other 46gn criteria such as performanoa, weight,

and 0alt The, roliabgity of the article 1a4l be anuib that
VjAUztograte4 i0to the esetmU of which 4.•ie•4 partg it wvll

.fb* it* •hvuign f•mat.on throughout its' requIred life*

306.L.5 x~tifieatio21 of ýroduct

actioa 3Wi6105 is applicable.
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3.6.2 Detailed Requirement#

3.6.2.1 Transmitter System Design Requirements

3.6.2.111 Cool0 - The equipment shall operate for an indefinite period
withib the specified temperature range as stated in section
3.6.1,3.2,1 through the use of self contained blowers if
necsar88=y.

3.6.2.1.2 Interdependence - The design of the units shall be such that
failures will be contained in the faulty unit and will not
cause damage in other units, Loss of power supply and/or
signal excitation shall not damage the transmitter system.

3.6.2.1.3 Power Source - The transmitter system shall operate from a 28 +
2 volt DC battery power source with a maximum power drain of
12 amperes. The DC battery power source will have the negative
terminal grounded. The transmitter system secondary power
supplies and converters shall be designed to provide against
the effects of accidental output shorts without damage to the
converter. Fuses or circuit breakers will not be utilized in
the design.

3.6.2.1.4 Adjustments - The equipment shall operate within the tolerance
specified herein during the entire operAtional life of the
equipment while being subjected to the environmental conditions 0
of the adjustments permitted in section 3.6.2.2.Q. Any
adjustment controls utilized by the vendor shall be positively
locked and sealed prior to delivery. Signal inputs and input
voltage controls such as switches or relays shall not be utilized.

3.6.2.1.5 The Exciter shall be crystal stabilized.

3.6.2.1.6 Deleted

3.6.2.1.7 Center Frequency - The center frequency of the transmitter system
shall be in the 800 to 828 mc megacycles band.
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3.6.2.1.9 Modulation - Deleted

3.6.2.1.9 Feedback RiTrlle - The sstem shall contain adequate filtering
at its input terminals to eliminate ary feedback ripple
greater than 1.CO' of the primary voltage to the primary
power source. The cirrent feedback rip- le shall not exceed
1.00% peak of average load current drain throughout the
ripple frequency domain. This requirement applies to the -9
and -UI units separately.

3.6.2.1.10 RF Modulatinr Signal - The transmitter system shall be capable of
being frequency n:odul;;ted by a serial pulse train from the
funct'.onal programmer (not part of this specification). The
characteristics of the pulse train are as follows: (See Fig. 13)

3.6.2.1.10.1 Wave Form - The wave form will consist of non-return-to-zero
bits, where the 1o~itive level indicates the absence of a
pulse, and the negative level indicates the presence of a rulse.

3.6.2.1.1C.2 Pulse FrLquenc:. - The nominal modulating frequency Vill be
172.8 kc ± l... This assumes an alternate "l"1I - NO" NRL bit
pattern o0 343.6 kilo bits per sec-ond : 1%.

3.6.2.1.10.3 Pulse Al1itude - Thie pulse acrlitude will be two volts
'3A wit! the positive voltage level at ground reference.

3.6.2.1.11.4 Rise Ti-e ard Fall Time - The rise time and the fall time
will be 0.3 t 0.1 micro seconds when driving a 52 1 0.I1, ohm
load.

n.m.2 .1.11 Basdwidth - All componenth of the modulated RF carrier signal
which are attenuated less than 60 db shall be contained within
a 3.0 mc band.

3.6.2.1.12 TraiisienL PotenLtials - The design of the equipment shall be E
such as to withstand voltage transients in the power system
of 28 - 12 vol s for a iaximum duration of 25 milliseconds.

3.6.2.2 Transmitter S, stem Performance Requirements

With power suprlied in accordance with paragraph 3.6.2.1.3
and the transitter sjstem shall satisfy." the following
perforrunce requirem•nts.

,*• .T,.7-i- D, O.1.0-20402
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3.6.2.2.1 Life - The equipment total operating life shall be 500 hours.
This life will be accumulated both on the bench and during repeat.
ed sled runs. Approximately 20 sled runs are anticipated.

3.6.2.2.2 Power Output - For the frequency specified in paragraph 3.6.2.2.6
the power output of the -10 unit shall be a minimum of 13 watts
when operating into a load whose impedance lies on or within a
VSWR circle of 2.0 on a Smith Chart normalized to 50 ohms.
Two screwdriver type adjustments may be employed in the RF output
circuit. These adjustments shall allow an impedance match within
the li§*s specified herein for both power output and frequency
stability, and shall be capable of being positively locked. Any
maladjustment during bench operation shall not damage the
transmitter. Environmental stresses as defined by section
3.6.1.3 shall not,&ler tuning after adjustment has been made.

Linearity - The poweroutput shall be constant within + 0.5 db
over the m ximum tran3mitter system deviation.

3.6.2.2.4 Spurious Radiation - All spurious antenna conducted signals shall
te at least 60 db down from the carrier level.

3.6.2.2.5 Stability - The modul:ited carrier frequency shall be stable to
within 1 0.01%, including the center frequency tolerance as
specified in paragraph 3.6.2.2.0.

3.6.2.2.6 Center Frequency - The center frequency shall be within + 0.005%
of the frequency specified. The specific center frequency will
be specified at a later date (the center frequency is defined
to be that assigned frequency to which all reference to
deviation and modulation are made).

3.6.2.2.7 Modulation Filter Characteristics - The modulating filter
shall be a low pass filter with cut-off at approximately 250 kc OF
and r. "roll-off" of approximately 18 db/octave. The input
resistance of the modulating filter shall be 52 ohms + 0.1%.

3.6.2.2." Modulation Input Sensitivity of -5 - The transmitter system
shall have a deviation sensitivity of 500KC plus 0 minus 10%/volt OF
(peak). The transmitter system shall be modulated by a serial

NRZ pulse train of "ones" and "zeros", fed to the modulating
filter, with a "one" being represented by a -2 volts. A "one"
shall cause an RF carrier deviation of 500 Kc in the higher freq-
quency direction (500 Kc above the carrier center frequency) and
a "zero" shall cause an RF carrier deviation of 500 Kc in the
lower frequency direction (500 Kc below the carrier center
frequency). The devition shall not exceed + 500 Kc when
modulated by pulses having amplitude tolerances specified
in paragraph 3.6.2.1.10.3.

S
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, 2odulartion Tnrut "ensitivity of -9 - To achieve the modulation
reqairement as specified per 3.6.2.2.8, the -9 trodulation
Input een3itivity mu:xt be 1?,Ue p aO1akuqIt (peak)
which ts one fourth of that of the -5 svstem.

3.6.2.2.9 Primary Power Variation - Um transmitter system shall
meet the performance requirements specified in this section
during system input vltage variations between 26 to 30
volta dc.
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3.7 DESIGN REqUIRRETVIES, MULTIPLEXER SYSTE2M

The design requirements set forth here for a Multiplexer
!7ystem (10-20402-46) deworibe the combined functions of a
Control box and Auxiliary Boxes operating as a system.
This system, consisting of one Control Box and a maximum
'of three Auxiliary Boxes shall be referred to as a
Multiplexer System for the purposes of speoification
clarity only (see paragraph 1.4 for a description).
Procurement shall be accomplished solely through the
use of Control Box and Auxiliary Box identification
and the number of units required thereof, that is, .
Multiplexer System identifications shall not be used
for procurement procedures. The 10-20402-46 Multiplexer
System shall consist of 10-20402-47 Control Box, 10-20402-48
Auxiliary Boxes and 10-20402-49 through 10-20402-86 Logic Cards.

With the exception of the inter-unit cables required in
paragraphs 4.3.4 and 4.5.2.1.1, aAC will provide all inter-
units cables.

General Requirements

3.7.1.1 Physical Requirements

All of the general physical requirements specified in section
3.2.1.1 are applicable.

3.7.1.? Electrical Requirements

All of the general electrical requirements specified in sections
3.2.1.2 are applicable.
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ý.7.1.3 i i'•viroaental Condjtt-p

3.7.1.3.1 N&n-Operative Conditions -

The equipment shall be capable of satisfying the performanoe
requirements of section 3.7.2 after being subjeeted to the
non-operative enviroimental conditions of section 5.2.1.3.1.

3.7.1.3.2 Operative Conditions

The equipment shall be capable of satisfying the performance
requirements of section 3.7.2 while being subjected to the
following operative environmental oonditionst

3.7.1.3.2.1 T.ea2rature-Altitude

An ambient pressure - altitude change from sea level to 90,000
feet altitude within one minute followed by a constant pressure-
altitude of 90,000 feet for 2 minutes. Within 1 1ý minutes
after missile launch, the equipment will be. subjected to thermal
radiation from external compartment walls resulting in an
ambient air temperature of 400F. The duration of this
ambient will be about 1 • minutes. There will be no
provisions for ground cooling during the pre-launch period.
The ambienif temperature on the ground is 1100F.

3.7.1.3.2.2 Vibration

Complex vibration, including sinusoids as represented by the
vibration envelope of Figure 6, and random noise as
represented by the vibration envelope of Figure 7.

3.7.1.5.2.3 1{imidity'

Relative humidity to 100%.
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3.7. 1.3.2.4 Shock

Shocks caused by missile engine ignition and cutoff.
Xxcitatlon of equipment due to shock is considered covered
in paragraph 3. 7. 1. 3. 2. Z.

3.7. 1. 3. 2.5 Aceleration

Sustained acceleration of 15g maximum in each of 3 mutually
perpendicular axes.

3. 7. 1. 3. 2. 6 Acoustical Field

Sound Pressure levels of 140 db RMS (Re 0. 000Z d/cm ) E
overall (37 1/2 - 4800 cps) Raidom.

3. 7. 1. 3. 2.7 Angular Oscillation

Maximum and rms excursions as follows about each of three
mutually perpendicular axes.

Frequency Range Maximum Zwaursion RMS Excursion

0. 5 to I cps 1 degree 0. 30 degree
I to 3 cps 0. 5 degree 0. 15 degree
3 to 12 cps 0. 1 degree 0. 03 degree

above 12 cps Determined by local mounting conditions.

3. 7. 1. 4 Reliability,

Paragraph 3. 2. 1. 4 is applicable.

3.7. 1. 5 Identification of Product

Paragraph 3. 2. 1. 5 is applicable.

3.7.Z Detailed Requirements

All of the Multiplexer unit design requirements of section
3. 3. 2. 1 and performance requirements of section 3. 3. 2. 2
are applicable to the Multiplexor System with the exception
of paragrpohe 3.3.2. 1.2, 3.3.2. 1.6.1 and 3.3.2. 1.7.
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3.7.2.1 System Capcity

The design shall provide for flexibility as specified in
parag aph `.5.`.1.l within the following, cortmnd logic
capacity limits. fhe capncity of the System xhall be 96
channels at 6400 samples per second maximum with each
Auxiliary Box capacity to be 32 chann-ls maximum. Each
Auxiliary Box shall be capable of accommodating< input
sibnals of 0 to plus 5 volts, 0 to plus 50 millivolts and
0 to +10 millivolts. 2he assi •nnment of channels for each
of the three voltaire tarnres shaull be in multiples of four.

5.7. ?. 2 ;amp] inm, :ý te

The Multiplexer System shall be capable of a maximum -ampling
rate of 6400 samplr'a/second. 'he i.uxiliary Box samplinr shall
be triggered throu-b the Control Box by command Channel "B"
pulses from the lultiplexer lroms•rner. The Multiplexer
System desirn shall provide for sanplin, rate flexibility to
permit .amplin- rates: 800; ýW0; 200; 100; 33 1/3 (samples/
second).

3.7.-.3 Cooling

'.he Multiplexer ;ys ter, .ay be opera ted f r ( consecutive rours K
on the bench at ar. ambi-nt teompe-nture of 80'2 without exterynal
cooling. )urine the pre-lunch period rind flifht, there shall
be no external coolinr system or equipment for the Multiplexer
System. The equipment mountinr surface ter~perature ran be
approximated by a str;;iiht line variation from 150'F at time zero
to 20( Oý at timp equal five minutes. The l iultiplexer .ystem
shall therefore be desimned on,l protected as necessary tc per-
form within li-its specified in section 3.3.'?.? while heinc
subjected to the temperature-dtitude envirorm:sental conoitions
as described in :srngrarph 3.7...2.1.

3. 7. .4 Power Source

Power for the M.ultiplexer -System :,hall be obtpined from the 2, Z
2v interstare source. 14aximum current - rtir shall not exceed
1.15 amps. Seconlary power supplies and converters shall be lo-
cated in the Control iox and !hrll he dedigned to provide pro-
tection aain. t the effects of' accidental output shorts' without
damage to the converter. Fuses or circuit breakers shall not
be utilized !n the decitn. Lor additional power supply require-
ment", refer to .,..1.8 and , lor additional power
source informattor. refer to 3..:.1.6.
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3.8 DESIGN REQUIREMNTS - LOGIC CARDS

The legia cards in the following subparagraphs are the modular
plug-in assemblies which contain the circuitry necessary to
perform the specified functions in the 10-20402-41 Multiplexer-
Programmer, 10-20402-42 Multiplexer, 10-20402-47 Control Box,
and lo-20402-48 Auxiliary Box. The configuration of logic cards
for any system in contained in the appropriate Program Control
Drawing selected from 21-50000.

3.8.1 Sample and Hold Card 10-20402-49

The Sample and Hold circuitry samples the output voltage from
the amplifiers and maintains this voltage output to the encoder
for the durttion of the encoding period. The sampling time
is commanded from the Analog Timing Generator.

3.8.2 Analog Timing Generator Card 10-2•0I2-50

The Analog Timing Generator circuitry gener-ates the following
digital signals when commanded by the primary "A" and "B"
command pulses from the encoder:

(a) The "A" and "B" road ommand pulses to drive the Trigger

and Reset Circuitry.

(b) The shift triggere to set the Countdown shift bistables.

(c) The gating to the Sample and Hold.

(d) The "B" inhibit pulses to the Analeg Sequeneer Gate.

13.8.3 ;-nalog Sequencer Gate Card 10-20402-51

The Analog Sequencer Gate circuitry provides four transistor
switches for switching an ampl-ifier output to the Sample and
Hold when actuated by a channel gate.

5.8.4 Trigger and Reset Card 10-20402-52

The Trigger and Reset Circuitry ,enerates the following
digital signals when commanded by the "A" and "B" read
command pulses from the Analog Timing Generator and the
reset pulse from the encoders

(a) The read triggers to reset the Countdown shift bistables.

(b) The reset triggers to reset the Countdown counters.

(c) The triggers to the Program Card "B" command pulse divider.

PREPARED 7-1 'P( IF QwA ON Nfl.
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.DC to DC Converter, Synchronous Card 10-204.02-53

The PC to DC Converter circuitry provides the necessary
potentials for opprution of the multiplexinr circaitry from a
?C volt DC primary power source. The Converter 11ulti-
vibrator is synchronized to the shtift triggers froin the ,nalog
'iming enerator to avoid multivibrator switchint- during

jAnalog signal trunsmisoion. The converter Flso provides the
necessary DC isolation of the primary and secondary circuitry.

3.8.6 Lgw Level 4-Channel Gate Card 10-?04020-:

The gate circuitry provides four transistor switches for
switching 0 to +10 millivolt analog signal inputs to the low-
level amplifier. )ual switchini is provided for each channel.
'ahen aeddressed, the channel gate also actuates an analog sequencer
!'ate.

Medium Level 4-Channel Gate Card 10-20U02-55

The fate circuitry provides four transistor switches for
switching 0 to +50 millivolt finalo.," signal inputs to a medium
level ar plifier. iual switch.in-2 is provided for each channel.
'Jhen addressed, the channel gate also acturtes an analog
sequencer rate.

.Hiit-h Level h-Channul G-.te Card I(2-f00G2-56

The rate circuitr, provides four transistor switches for
switchiin%, 0 to +5 volt tn-1oj- si. :nYil in:,uts to a high-level
amplifirer. !Yual switchir4- i3 ,rovided for each channel. ,hen
addressed, the channel -lite also actuates an analog, sequencer
gate.

.£9 '-. Volt Vcltaie and Currcont ulamp Card lo-'040?-75

This voltage and current clamp circuitry provides a calibration
or oorrective feedback loop for a 5 volt ariplifier. The
amplifier is corrected before each samplizrv time.

This 5 volt voltage and current clamp card is used with a
10-20402-61 5 volt amplifier card in a wnitched 10-20402-80,
-pý3, or -s6, 5 volt amplifier and clamp assembly.

5.Fs.10 50 !,V Voltage and Current Clamp Cr.rd I0-ý040'-58

This voltafe and current clamp circAitry provides a calibration
or corrective feedback loop for a 50 MV Amplifier. The
amplifier is corrected before each samplinr4 time.

I, IY t7!
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3.8.10 (Cont'd) This 50 MV Voltage and Current Clamp card is used with a
10-20402-62 50 MV Amplifier Card in a matched 10-20402-79,
-82 or -85 50 MT Amplifier and Clamp Assembly.

3.8.11 10 MV Voltage and Current Clamp Card 10-20402-59

This voltage and current clamp circuitry provides a cali-
bration or corrective feedback loop for a 10 MV Amplifier.
The amplifier is corrected before each sampling time.

This 10 IIV Voltage and Current Clamp is used with a
10-20402-63 10 MV Amplifier card in a matched 10-20402-78,
-81 or -84 10 11V Amplifier and Clamp Afisembly.

3.0.12 16 Channel Matrix Card 10-2,040-60

The 16 Channel Matrix card provides a grid for installation
of diodes in a matrix to selectively drive multiplexer gates
in an ordered time-shared sequence. Sixteen channels are
controlled from each card. Specific diode configuration for
each system is controlled by the appropriate Program Control
Drawing selected from 21-50000.

v.i.13 5 Volt Amplifier Card 10-20LO-61
The 5 Volt Amplifier is a unit 1gain amplifier. The amplifier
receives 0 to 5 volt differential data signal inputs from
high level channel gates, and it provides a single-ended output
signal to the Sample and Hold through the applicable sequencer
gate.

This 5 Volt Amplifier Card is used with a 10-20402-57 5 Volt
Voltage and Current Clamp Card in a matched 1 -20402-80, -83
and -86 5 Volt Amplifier and Clamp Assembly.

3.8.14 50 Millivolt rmplifier Card 10-20402-62

The 50 Millivolt amplifier is wain of 100 amplifier for
amplifying data signals of 0 to +50 millivolts to 0 to +5 volts.
It receives differential data 3ignals from the medium level
channel gates, and it provides a sirnle-ended output sigaml
to the Sample and Hold through the applicable sequencer gate.

This 50 KV Amplifier Card is used with a 10-,0402-58 50 MV
Voltage and Current Clamp in a matched 10-20402-79, -82 or
-85 50 MV Amplifier and Clamp Assembly.

3.F.15 10 Millivolt luplifier Card 10-20402-63

The 10 1iillivolt amplifier is a ,sain of 500 amplifier for
amplifying data signml of 0 to +10 millivolts to 0 to +5 volts.
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It reoeives differential data samples from the low level
channel gates, and it provides a single-ended output signal
to the Sample and Hold through the applicable sequencer gate.

This lOMV Amplifier Card is used with a 10-20402-59 1OMV
Voltage and Current Clamp Card in a matched 10-20402-78, -81
or -84 1OMV Amplifier and Clamp Assembly.

3.8.16 Countdown IA Card 10-20402-64

The Countdown IA circuitry consists of seven binary counter
stages. This countdown is cascaded to a 10-20402-67 Countdown
IIB card to provide the counter for the 128 channel portion
of the Area "C" Multiplexer.

The shift-bistable, drive and reset for this countdown are
provided by the Countdown IIB circuitry. The output signals
from the counters are AND gated with the shift bistable to
provide logic signals to the Matrix for driving the channel
gates. See Figure 21 for area design•ations.

3.8.17 Countdown IL, No. 1 10-20402-65

The Countdown IIA No. 1 Circuitryj consists of the following:

(a) Two binary counter stages providing a three to one
countdown.

(b) A, shift bistg.ble venerator for driving the countdown.

(c) Pulse circuitry for generating "Start" and "Stop"
signals for the Voltage and Current Clamps.

(d) Three pulse amplifiers for amplifying the trigger
signals from the channel gates w ich activate the
sequencer gates.

This countdown is cascaded to a 10-?0409_-66 Countdown IB
card to provide the Area "A" counter fartcorb and ! L
input sirnals at :4OO nulsee ner ;ecM- when usinr Pregrarm
No. 1 or 3 cards amd tke 4Are" "B", counter for comrnd
input signals at 6400 pulses per spoond when using ?rog•nam
No. 2 card. The logic circuitry is driven b,/ the shift L
and reset triggers from the trigger and reset card and the
read triggers from the Program Card. The output signals from
the counters are AND gated with shift bistables to provide
lo,-ic signals to the Matrix for driving the channel gates.
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3.8.18 Countdown IB Card 10-20402-66

The Countdown IB Circuitry consists of six binary counter
stages. This countdown is cascaded to the 10-20402-65 Count-
down IIA No. 1 card to provide; the Area "A" counter for command
input signals at 6400 pulses per second when using the Program
No. 1 card and the Area "B" counter for command input signals
at 6400 pulses per second when using the Program No. 2 card.
When the Program No. 3 card is used, this countdown is cas-
caded to both the 10-20402-65 Countdown IIA No. 1 card in Area
"A" and to the 10-20402-72 Countdown IIA No. 2 card in Area "B"
to provide the area counters for command input signals at 6400
pulses per second. The shift bistable, drive and reset for
these countdowns are provided by the applicable Countdown IIA
No. 1 or 2 to which the Countdown IB's are cascaded. The
output signals from the counters are AND gated with the shift
bistable to provide logic signals to the Matrix for driving
the channel gates.

3.8.19 Countdown 1IB Card 10-20402-67

The Countdown IIB circuitry consists of the following:

(a) Two binary counter stages providing a three to one
countdown.

(b) A shift bistable generator for driving the countdown.

(c) Pulse circuitry for generating "Start" and "Stop" signals
for the Voltage and Current Clamps.

(d) Two pulse amplifiers for amplifying the trigger signals
from the channel gates which activate the sequencer gates.

This countdown is cascaded to a 10-20402-64 Countdown IA to
provide the counter for the 128 channel portion of the Area "C"
Multiplexer. The logic circuitry is driven by the read and
reset triggers from the Trigker and Reset Card and the shift
triggers from the Analog Timing Generator Card. The output
signal from the counters are AND gated with the shift bistables
to provide logic signals to the Matrix for driving the channel
gates.

3.8.20 Countdown IC Card 10-20402-69

The Countdown IC Circuitry consists of five binary counter
stages. This countdown is cascaded to a 10-20402-70 Countdown
IIC Card to provide the counter for the 32 channel portion of
the Area "C" Multiplexer for command input signals at 3200
pulses per second when using Program No. 1 or 2 Card. The
shift bistable, drive and reset for this countdown are provided
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by Countdown 11C to which it is cascaded. The output signals
from the counters are AND gated with the shift bistable to
provide logic signals to the Matrix for dti-ving the channel
gates.

3.8.21 Countdown I1C Card 10-20402-70

The countdown IIC circuitry consists of the followings

(a) Two binary counter stages providing a three to one
countdown.

(b) A shift bistable generator for driving the countdown.

(c) Pulse circuitry for generating "start" and "Stop" signals
for the Voltage and Current Clamps.

(d) One pulse amplifier for amplifying the trigger signals
from the channel gates which activates a sequencer gate.

This countdown is cascaded to a 10-20402-69 Countdown IC Card
to provide the counter for the 32 ohannel portion of the Area
"C" Multiplexer for command input signals at 3200 pulses per
second when using Program No. 1 or 2 card. The logic circuitry
is driven by the shift and reset triggers from the Trigger and
Reset Card and the read triggers from the Program Card. The
output signals from the counters are AND gated with the shift
bistables to provide logic signals to the Matrix for driving
the channel gates.

3.8.22 Countdown ID Card 10-20402-71

The Countdown ID circuitry consists of five binary counter L.
stages. This countdown is cascaded to the 10-20402-72 count-
down IIA No. 2 Card to provide; the Area "A" counter for
command input pulses at 3200 pulses per second when using the
Program No. 2 Card and the Area "B" counter for command input
pulses at 3200 pulses per second when using the Program No. 1 L
Card. The shift bistable, drive and reset for this countdown
are provided by the Countdown IIA No. 2 to which it is cas-
caded. The output signals from the counters are AND gated with
the shift bistable to provide logic signals to the Matrix for
driving the channel gates.

3.8.23 Countdown IIA No. 2 10-20402-72

The Countdown IIA No. 2 Circuitry crnsists of the followings

(a) Two binary counter stages providing a three to one
countdown.

I 4G AIRPLANE COMPANY 73 DIA-20402
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(b) A shift bistable generator for dziving the countdown.

(c) Pulse circuitry for generating "Start" and "Stop' signals
for the Voltage and Current Clamps.

(d) Three pulse amplifiers for amplifying the trigger signals
from the channel gates which activate the sequencer gates.

This countdown is cascaded to the 10-20402-71 Countdown ID L

card to provide; the Area "A" counter for command input signals
at 3200 pulses per second when using Program No. 2 Card and
the Area "B" counter for command input signals at 3200 pulses
per second when using Program No. 1 Card. When the Program
No. 3 Card is used, this countdown is cascaded to the 10-20402-
66 Countdown 1B Card in Area "B" to provide the area counters
for oommand input signals at 6400 pulses per second. The logic
circuitry is driven by the shift and reset triggers from the
Trigger and Reset Card and the read triggers from the Program
cards. The output signals from the counters are AND pted with
the shift bistables to provide logic signals to the Matrix for
driving the channel gates.

3.8.24 12 Volt Reaulator No. 1 10-20402-73

This regulator circuitry provides two identical sets of the
following:

+ 12 volt regulator, + 6 volt filter and
- 3.6 volt filter.

One set of circuitry is used for the 128 channel portion of
the Area "C" Multiplexer, and the other set is used for the
32 channel portion of the Area "C" Multiplexer.
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3.8.25 12 Volt Regulator No. 2 (10-20402-74)

The regulator circuitry contains one set of circuits
identical to those of the 12 volt Regulator No. 1, paragraph
3.8.24, The card is used in either Area "A" or Area "B"
Multiplexers.

3.8.26 Pro,-Tram No. I Card 10-20402-75

The Program No. 1 Circuitry' receives two 6400 pulses per
second "B" command trijgers from the Trigger and Reset
Card and g;enerates the following Read Triggersa

(a) 3200 pulses per second read triggers to the 32 channel
portion of the Area "C" Multiplexer.

(b) 3200 pulses per second read triggers to the Area "B"
Multiplexor.

(c) 6400 pulses Yer second read triggers to the Area "A" L
Multiplexer.

The Program No. 1 circuitry also contains one analog sequencer
gate.

3.8.27 Proram No. 2 Card 10-20402-76

The Program No. 2 Circuitrj receives two 6400 pulses per
second 'B" command trijgers from the Trigger and Reset
Card and r;enerates the following Read Triggers:

(a) 3200 pulses per second read trigpers to the 32
channel portion of the Area "C".

(b) 6400 pulses per second read tricTgers to the Area U
"B" Multiplexer.

(c) 3200 pulses per second read triggers to the Area L
"A" Multiplexer.

The Program No. 2 circuitry also contains one analog sequencer
gate.

IL, D10-20402
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3 .8.28 ProA NO1, 3 Card 10-20402-77

The Program No. 3 circuitry receives two 6400 pulses per
second "B" command triggers from the Trigger and Reset
Card and generates 6400 pulses per second read triggers
to both Area "A" and "B" Multiplexers.

3.8.29 IOMV Amplifier and Clar-p Assembly 10-20402-78

This assembly consists of a 10-20402-59 1OMV Voltage
and Current Clamp Card and a 1O-20402-63 10MV Amplifier
Card factory matched for the 128 channel portion of the
Area "C" iiultiplexer.

3.8.30 50.V Amplifier and Clanp Assembly 10-20402-79

This assembly consists of a 10-20402-58 50UV Voltage and
Current Clamp Card and a 10-20402-62 5", Amplifier
factory matched for the 129 channel portion of the Area "C"
Multiplexer.

3.8.31 WV Amplifier and Clap Assembly 10-20402-80

This assembly consists of a 1(-2040'-57 5 Volt Voltage and
Current Clamp Card and a 10-20402-61 5 Volt Amplifier Card
factory matched for the 128 channel portion of the Area "C"
Multiplexer.

3.8.32 10MV Amplifier and Clamp Assembly 10-20402-81

This assembly consists of a 10-20402-59 10MV Voltage and
Current Clamp Card and a 10-20402-63 10MV Amplifier Card
factory matched for the 32 channel portion of the Area "C"
Multiplexer.

3.8.33 501,'V 'mplifier and Clarp AMsembly 10-20402-82

This assembly consists of a 10-20402-58 50MV Voltage and
Current Clamp Card and a 10-20402-62 5OMV Amplifier Card
factory matched for the 32 channel portion of the Area "C"
Multiplexer.

3.8.34 5 Volt Amplifier and Clamp Assembly 10-20402-83

This assembly consists of a 10-20402-57 5 Volt Vo'.tage and
Current Clamp Card and a 10-20402-61 5 Volt Amplifier Card
factory matched for the 32 channel portion of the Area "C"
Multiplexer.
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5.0.35 lMV. Amulifier and Clarip Assembly 10-20402-84

This assembly consists of a& 10-20402-59 1OYV Voltage and
Current Clamp Card and a 10-20402-63 lOMVJ•mplifier Ctrd
factory matched for the ',.rea "A" and "I" Multiplexers.

3.1.36 501V ,•anplifier and Clamp Pssembly' 0-2?0402-t'5

This essembly consists of a 10-20402-58 5ONV Voltage and
Car--unt Cla::ip nd a 1O-2O.. 2-:.2 501.7; Amplifier Card factory
matched for the Area "A" and "B" Mu]tiplexers.

3.P.37 5 Volt jmplifier and Clamp .:senbly 10-2(402-t6

This assembly oon.iicLts of a 1,-?'(4O2-57 5 Volt Voltage and
Current Clamp Card and a 10-"0402-61 5 Volt Amplifier Card
factor, ' for e Aa ." -nd "B" :'ultiplexers.
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3.9 ESIM IWQUIRETS - ACCES:'ORY EQUIPMENT 0

The accessory equipment described herein shall be designed
to operate with, function with, or supplement the handling
of the Airborne Multiplexer Equipment and Simulation and
Test Equipment of this specification.

3.9.1 Extension Card

This card provides an extension of wiring and circuits from
a logic card installation position of multiplexer units
beyond the periphery of that unit. A connector is provided
on the card for installation of a logic card. This makes
the logic card connector circuits available for test purposes
for either dynamic (operational) or static (non-operational)
conditions.

3.9.1.1 Extension Card 10-20402-30

This card shall provide the facility of paragraph 3.9.1 and
shall extend the logic card circuits approximately one inch
beyond the 4nit periphery. This card is applicable to all
multirlpxer equipment units.

3.9.1.2 Extension Card, Double, 10-20402-39

This card shall provide the facility of paragraph 3.9.1 and
shall extend the logic card circuits approximately one inch
beyond the extended limits of a logic curd which has been
installed on an extension card of paragraph 3.9.1.1.. This
card is aFTlicable to all multiplexer equipment units.

3.9.2 Extractor, Ca rd

The card extractors described herein are required special
tools, allowcd in sections 3.2.1.1.4 and 3.5.1.1.1. These
tools shzýfl. be designed to re.ve fodule r cards from the
respective containing equipment unirs without marring,
scratc'hing, distorting or damaging the cards or containing
equipmont in any way. The design of the tool shall be of
minimum complexity consistent with its functional requiremont.

Materials shall be consistent with use in an environment
described for the eauipment of section 3.5. Where necessary,
corrosion resistant materials or commercial plating processes
may be used to protect against corrosive atmosphere. The
design shall be such as to provide a tool of comparable
quality and ruggedness of hi-h grade commercial mechanic
hand tools.
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3.9.2.1 Extractor, Card - Multiplexer Equipment (10-20402-43)

This tool shall be designed to remove logic cards from the
iaaltiplexer-programmer, Multiplexer, Control Box. and
Auxiliary Box. The general requirements of 3.9.2 ap, ly.

3.9.2.2 Extractor, Card Simulation and Test Equipment (10-20402-48) H

This tool shall be designed to remove nodular cards from the
Simulation and Test Equipment, The general requirements of
3.9.2 apply.

3.9.3 Structural Card

The Structural Card shall be designed to replace a functional
logic card in a Multiplexer Programmeeo Multiplexer, Control
Box or Auxiliary Box. The purpose of this card is to provide
structural integrity of the unit in which it is installed
when a functional module is removed and not required for the
operation of the multiplexer equipuwmt, This card shall be
mechanioally identical to the functional Logic Card, except
that no electrical circuitry shall be provided. Connector
pin connections shall not be connected together or complete
any circuit which would cause an operational malfunction of
equipment when installed in any card position. The Design
and Test requirements for the equipment of section 3.2, 3-3,
3.7. and 3.8 are applicable.

3.9.3.1 Structural Card 1O-20402-46

This card shall be designed to replace any logic card in the
multiplexer equipment which is not required for the operation
of the multiplexer equipment. The general requiremepnts of
3.9.3 are applicable.

3.9.1 Mounting Assembly No. ], lu-?ohU2-67 4

This mounting aoeznbly shall be used on the 10-2U002-41 Multi-
plexer-Prograsmer in the Instrumentation Compartment. Four
assemblies are required for mounting each unit.

Mountlng Assembly No. lO-20UO2-A8 J

This mounting assembly shall be used on the 10-20402-47 Control
Boxes and the 10-W402-48 Auxiliary Boxes in the iatmrstages.
Four assemblies are required -for mounting each unit.

C- 5 i IQ-204,2
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4.0 QUALITY ASSURAIE PROVISIONS

4.1 CLASSIFICATION OF TESTS

The inspection ;,nd testing of the equipment procured
under this specification shall be claified a
indicated in paragraphs 4.1.1, 4.1.2, and 4.1.3.

4.1.1 ACCEPTANOE (VENDOR FUNCTIONAL) TESTS

Acceptance tests are those tests which shall be accomplished
by the Vendor on equipment submitted for acceptance under
contract. Acceptance testing is generally divided between
"Individual Tests" and "Sampling Tests"* "Component Testsa
Way also be included as a type of an Acceptance Test.

Individual teats described in paragraph 4.3.2, 4.3.3, 4.3.0,94
shall be prformed on equipment to be delivered as

spares. Items which are ccaponcnts of a given system need
not be subjected to those portions of the tests described
iddah are performed at system levcltor acceptance test
purposes. The level of testing may be revised upon BAC approval.

1.1.1.1 SEVEi•aI OF TESTS - Acceptance tests shall not have
detrimental effects on the operational life of the
equipment but shall assure that each production article
is the equal of that which successfully passed the pre-
production tests.

h.1.l.2 TEST PROCEDURE - The Vendor shall provide the Blhyer G
with a detailed descriptions in document forms of the
proposed acceptance test procedure and equipment
sufficiently early for BAC cowmit and approval prior
to the scheduled start of acceptance testing. The
approval of the procedure and equipment by BAC does
not relieve the Vendor of the responsibility to
assure that the tests adequately prove copliance with
the specification requirements. Changes to the approved
procedure may be made only after BAC concurranaa.

4.1.1.3 RECORDS - Adequate inspection and test records of all
acceptce testing shall be kept by the Vendor so that
failure and reliability studies may be conducted utilis-
ing these records as a reference. A reproducible form
as shown in Figure 2 and# supplied by the Buyer or the
Vendor using the BAC format, shall be completed for
each article tested. The reproducible shall be sub-
mitted to the Buyer and a copy included with each
article tested.
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"hol.2 PkltRODUCi2Oh ((4JAL1F1CAT10,N OR FLIGHT PROOFING) TESTS

Preproduction (.ualification or flight proofing) tests are
these tests accomplished on a represectativ" production
article at the place of manufacture or at any approved
testing laboratory to establish product compliance with
this specification. 16sts will be in aceordoace with the
applicable paragraphs of paragraph h.5 of this specification.

TEST PROCEDURE - The Vendor shall provide the Bayer with
a description of the proposed test procedure and equipment
sufficiently early for BAC comment and arpproval prior to
the scheduled start of preproduction testing. The approval
of the procedure and equipment by BAC does not relieve the
Vendor of the responsibility to assure that the tests,
when performed, adequately prove compliance with all
requirements of the specification.

4.1.2.2 CHANES NECSSARY TO COMPLETE TESTS - AJl changes made
necessary by the failure of a unit to pass the complete
preproduction tvat shail be incorporated at the Vendor's A
place of business on all future units shipped to BAC.

4.1.2.3 PHUROF R*0URED OF S3STS - The Vendor shall test the unit
in such a manner as to conclusively prove t&o the extent

specified under paragraph 4.5 that the requirements of
the apJplicable paragraph of Section 3.0 have been mit.

4.1.2.4 RECORDS - Adequate records of all preproduction testing !
shall be kept by the Vendor t support failure and relia-
bility studies and rusults presented in the teat reports
of paragraph 6 .4.4.2.

4.1.3 BAG RECEIVlNG INSrECTION & FUNC:TIONAL TESTS

Receiving inspection and functional tests are performed
by the Buyer to insure that articles are satisfactory
before their incorporation in an end product.

NO:9

The BAC inspection and functional test requirements
included in this specification are primarily intended
for the use of BAC personnel. Although they may be
useful to the Vendor as a guide, they shall not be
considered as establishing the quality limits on design
requirements of the article.
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4.2 TEST CONDITIONS

4.2.1 Atl-osplherio Conditiors

Unless otherwise specified, all tests required by this
specification shall be made at an atmospheric pressure
of 28 to 32 inches of mercury, a temperature of 75*F
plus or minus 10*F, and a relative humidity of 80% or less.
Where tests are made with atmospheric preasure or temper-
ature substantially different from the above vilues, proper
allowance shall be made for any change in instrument
readings.

4.3 ACCEPTANCE TEST REQUIRPEMN'rS AND PROCEDURES

Acceptance Tests shall be performed on all equipment to
confirm compliance with all equipment design and perfor-
mance requirements as stated in Paragraph 4.1.1.2. The
general listings of items to be tested for in the paragraphs
which follow shall not limit the scope of testing to confirm
equipment, design and performance requirements compliance.
Detailed test procedure of paragraph 4.1.1.2 shall be followed
for all acceptance tests. Should marginal equipment performance
conditions become evident at any time for a parameter not
included in Acceptance Test requirements, then tests to check
such parameters shall be required to be included as an
Acceptance Test procedure.

Reference should be made to paragraph 4.1.1 for general

desc iption of acceptance tests.

4.3.1 Accentance Tests for 1O-20402-40 RF Section K

The following tests shall be performed on each RF Section *

shipped.

4.3.1.1 Examination of Product

The package shall be examined for satisfactory compliance
with the weight, dimensional, nameplate, finish and work-
manship requirements.

SD10,-20402
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4.3-.1.2 Performance

With the typical test set up as shown in Figure 14 using
standard lab test equipment, the HP Section shall be
checked for compliance with performance of Section 3.1
an follows#

1. Power output
2. Modulation Input Sensitivity
3. Stability at Transmitter deviation limits after 5 minutes

of operation at each deviation limit.
4. During warm-up the transmitter carrier shall be within

the band edgea.
5. Center Frequency

The power output check shall be conducted at four repre-
sentative impedances described on a 2 to 1 standing wave
ratio circle on a Smith Impedance Chart.

4.3.1.2.1 The power output and frequency stability shall be conducted
at four representative impedances described in a 5 to 1
standing wave ratio circle on a Smith impedance chart
during acceptance tests of the first five units.

4.3.1.3 Vibration

While operating the equipment shall be vibrated in accord-
anoe with Figure 8 in each of three coordinate directions.
The duration shall be one sweep at one octave/minute
(approximately 8 minutes in each direction) either upwards
or downwards in freuuency rrnge. The vibration shall be
applied and measured at thr' attachment points of the equip-
ment to str•cture. Performance shall be monitored and
recorded during this test. The equipment shall perform
without failure or malfunction. Upon completion of the
above vibration test, a minimum operational test consisting
of deviation sensitivity, center frequency, and power output
shall be performed with a 28 volt DC power input.

IfiF'A'[ 7 7,! s ,IC--A 7ON NO.
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4.3.2 AooeptMae Tests for ystem and Units

All Multiplexer System. to be acceptance tested sdull be
assembled from 1ogi cards which have satisfactorily ooupleted
the card acceptance tests of peragraph 4.3.3 of this specifi-
cation. The configuration of the maltiplexing system shall
be in accordance with an applicable program control drawing.
The system shall be subjected to the acceptance tests of the
following subparagaphs using the 10-20402-44 Simulation and Test
Equipment and other standard commercial test equipaent that my
be required.

If a single 10-20402-41, -42, -47, or -48 unit with a full
complement of gate oards is to be acceptance tested, it shall
be installed in an accepted system "test bed". The unit shall
be tested using the applicable portions of the system test
procedure. '-

4.3.2.1 Vibration

While operating, the equipment shall be vibrated in accordance
with Figures 8 and 15 in each of three coordinate directions.
The duration shall be one sweep at one octave/minute (approxi-
mately 8 minutes in each direction) either upwards or downwards
in frequency range. The vibration shall be applied and measured
at the attachment points of the equipment to structure. Per-
formace shall be monitored and recorded during this test. The
equipment shall perform without failure or malfunction. Upon
completion of the above vibration test, a minimum operational
test with a 28 volt DC power input shall be performed to verify
the normal operation of each channel.

4.3.2.2 Performance

The final acceptance tests shall verify the following design
requirementas

(a) 1000 OHM Accuracy and Linearity
b) Current Feedback
C Format Verification

PRPAFO i 01 Ji C' rK
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4.3.2.2 (Cont'd)

ýd Offset
e Accuracy - Linearity and Voltage Variation

Analog Sample Duration
g Reset Test
h Interchannel Modulation
± Comon Mode Rejection

4.3.2.3 If a single 10-20402-41, -42, -47 or -48 chassis is to be -
acceptance tested, the following tests shall be performed.
Chassis shall have been subjected to normal manufacturing
hi-pot continuity check prior to acceptance testing.

4.3.2.3.1 While non-operating, the equipment shall be vibrated in accor-
dance with Figures 8 and 15 (as applicable) in each of three
coordinate directions. The duration shall be one sweep at one
octave/mirnte (approximately 8 minutes in each direction)
either upwards or downwards in frequency range. The vibration
shall be applied and measured at the attachment points of the
equipment to structure. No failures shall occur. Upon comple-
tion of the vibration, the chassis shall be subjected to
4.3.2.3.2 Performance.

4.3.2.3.2 Performance

The performance test shall be accomplished on a chassis with a
full complement of logic cards installed as a single unit in
a test bed. Upon completion of the test, the logic cards shall
be removed from the chassis and returned to the test bed.

(a) Format Verification

4.3.3 Accectance Tests for Logic Cards

All logic cards shall be individually tested. All cards shallbe accepted at a card test station with exception of the sample

and hold and amplifier-clamp assemblies which may be accepted
at a system test bed.

4.3.3.1 Test Procedure

The vendor shall provide Boeing with the test procedures used
for each card.

4.3.3.2 Spare Cards

Upon satisfactory completion of card tests, the card shall
either be designated a spare or shall be inserted into a sub-
system. Those cards scheduled for delivery as spares must,
prior to shipment, be subjected while non-operative, to vibra-
tion in accordance with Figure 8 or Figure 15 as applicable

____________ _________i__ ____'--_-__ ..... ....... "--r* -T - .T•- T"---- •
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4.3.3.2 (Cont'd)

in each of three coordinate directions. The duration shall be
one sweep at one octave/minute (approximately 8 miunutes in each
direction) either upwards or dovnwards in frequency range. The
vibration shall be applied and measured at the attachment points
of the cards to the structure. Upon oompletion of the vibra-
tion test, the cards shall agdin be tested according to pana-
graph 4.3.351.
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4.3.4 Aoeptanqce Teets for 10-20402-44 Simalation & Test Euimaent

The rollowing tests shall be performed on each simulation
and test unit shipped.

4,3.4.1 Examination of Product

The product examination requirements of paragraph 4.3.1.1
are applicable.

4.3.4.2 Performance of 10-20402-44

With the aid of standard laboratory test equipment, com-
pliance of the 10-20402-44 Test and Simulation Equipment
to the design and performance requirements shall be
confirmed per the detailed test procedures of paragraph
4.1.1.2, includingi

1. Electrical characteristics of each command pulse.

2. Electrical characteristics of reant pulses.

3. Sequencing of command and reset pulses.

4. Bit rate (frequenoy).

Sit F ( AT ION N('.
I'~~ [)A I 'A C 1U T~

D0o-20402

. AOFUING AIPPLANE COMPANY 93 _,_ 3
!A ( i 4• t -,o000



SPECIFICATION DOCUMENT PAGE

L.3.4.2 (ContId)

5. Time "on" to multiplexer programmer

6. Reset checking capability

7. Capability to resolve sapled data accurately
(output compared to input

• 8. Capability to operate properly with one or more
multiplexer output circuits open or shorted.

9. Capability to operate properly on one comuid channel
with the other command channel open ca shorted.

10. Measurement of crosstalk.

I.a Printer operation F

12. ExtaS-ne for inclusion of all physical requirewents G
section 3.5.

13. Electrical characteristics of all power outputs for G
••ltiplexer equipment

14. 'External multi. lexer analog input facilities to section G
3.5 requircnmnts. H

15. Operztional mode requirement compliance (visual display G
and print Uisplay operation).

16. Test point facilities G

17. Electrical interference Suppreslion requirements. j
(This requircwmnt is subject to waiver by BAC for
subsequent units if test data for a given unit supports
desin coriliance requiroments to the satisfaction of
Bo ing Engineering). Reference GMO7-59-2617A Figure 1. H
Tests A.l, A.2, B.2 (to 1000 me. only) D.1, D.4# D.7,
D.8 with reports of paragraphs 3.4, h.1.2 and .1..3
(GMO7-59-2617A).
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4-3.5 ,_--_ n"s toots for 1o-a0o402-5M ' lSetig&

The following tests shall be performed on eaoh transmitter
system shipped.

4.3.5,1 Exa~mnation'of Product

The pa•mage shall be examined for satisfactory compliance
with the weight, dimensional, nameplate, finish and workman-
ship requirements.

4.3.5.2 Performance

With the typical test set up as shown in Figure 14, using
standard lab test equipment, the transmitter system shall be
checked for compliance with performance of section 3.6 as
follows:

1. Power output
2. Modulation Input Sen3itivity
3. Stability at transmitter system deviation limits after 5

minutes of operation at each deviation limit.
4. During warm-up the transmitter carrier shall be within

the band edges,

4.3.5.3 Vibration

While'operating, the equipment shall be vibrated in accordance
with Figure 8 in each of three coordinate directions. The
duration shall be one sweep at one octave/minute (approximately
8 minutes in each direction), either upwards or downwards in
frequency range.

The vibration shall be applied and measured at the attachment
points of the equipment to structure. The equipment shall
perform without failure or malfunction. Performance limits
defined In paragra'h 4.3.5.2 shall be verified during and
after vibraticn tests.
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4.3.6 Aoegtnoo !.gto for 1O-20A02-90 J' Seption

TM requirements of paragraphi 4.3.1 apply,.
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K

4.4 CWMPOUEKT TESTS

4.4.1 Component Testiý.w for 10-20402-40, -41. -42. etc.

Not applioable.

4.5 PREPRODUCTION TEST REQUIPI[ENTS AND PROCEDURES

Preproduotion tests shall include flight proof testing for the
airborne components and qualification testing for the
simulation and teat equipment.

4.5.1 Preproduction (Fliaht Pro f) Tests for L)-20402-40

The following testa shall be applied to one -Y section with
the exception of paragraph 4.5.1.6.1 which requires two RP
sections. The environmental tests may be performed in any
manner except that the mechanical tests (vibration and
acceleration) shall precede the climatic tests (temperature-
altitude and humidity). Equipment operation referred to in
the following paragraphs shall constitute energizing the HP
section in accordance with the primary power design require-
ments of paragraph 3.1.2.1.3, and simulating the input signals
into the HF section as defined by section 3.1.2.1.10. The,
test diagram of Figure 14 shall be used for these tests. Each
test article shall be clearly identified such that the unit is
distinguishable as a test unit and not a flight article.

4.5.1.1 Examination of Product

The procedures of paragraph 4.3.1.1 are applicable.

4.5.1.2 Vibrittion

While operating, the equipment shall be vibrated in each
of three coordinate axis in accordance ,ith the vibration
envelopes of Figure 4 and 5. The sinu•soidal and random
vibration shall be applied simultaneously and measured at
the points of mounting of the equipment to struotu•-e. Duration
of applied vibration shall be one sweep at 1/2 octave/minute
(about 17 minutes in each coordinate direction). During the
above vibration, the equipment shall.operate without failure
or malfunction.

(Z A. D10-20402
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S5 • 1.3 Acceleration

Ifhile energized, the equipment shall be centrlfuged for a

minimum of 3 minutes in each direction along 3 mutually
coordinate axes at an acceleration of 15g minp i.e. at the

point of connection to the centrifure. The performance
of section 3.1.2.2 shall be monitored as practicalle. No

failure, malfunction or performance outside the limits

specified in section 3.1.2.2 shall occur. Upon completion
of each centrifuge test, the equipment shall meet the per-
lormance limits specified in section 3.1.2.2.

•. j. 1. Ii Tcnpersture-Altitude F
.. .i..l.1 P:e-Laurch Conditions - •Wile non-operative, the eqcaipment

tiall be subjected to a test chamber pressure corresponding
nu on altitude of 20,000 feet simultaneously with a temper-

ature of -45°F for 8 hours. The chamber pressure shall then
bc restorrd to ambient, and the system operated. The chamber

[rc;sure shall then be restored to ambient and the system then

oLdxated -ith r.o failure or malfunction,

1.o Lht Conditions fer 10-2Oh02_40 - The RF Section shall be
opcrated in the test chanber. Erergize and allow heat sink F
to stabilize rt 1207 for 30 minutes. With the equipment
operating as described in paragraph 4.5.l, the unit shall
, -herrall.v irradiated by an enclosure simulatin," compartment

uallB. The enclosure shall be as follows'

(a) The wall and top of the test chamber shall have an
emiscibity of .25 plus or minus .05,

(b) All sides of the test article shall be located no
further than 2.5 inches from the corresponding
radiating test chamber walls.
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4.5.1.4.2 (c) 7ho article shall 't either suspended or thermally 0
(Contld) ile ted at the .4ttaelaert points of Lhe tect

obwaber for a heat sink.

(d) Provisiona ahall'bb rode to heat four walls of the G
test chamber to ,60"*T p~us or minus 50OF within

one daete from tabilised.ambieit and to main-
tAin the 600°F p1*. or minais 50F mail temperature,
for .•0rea mLiutes, Darit the first minute of
this portion of the test, the pressure shall be
reduced from sea level to 90,000 feet altitude.
At the same time# the wall temperature of the
enclosure shall be increased to 6)00F plus or
minus 50*F. Th. 90,000 feet altitude and the
6O'F wall temperature condition shall be main-
tained fW three minutes. The equipment sball
perform during and after the toot with no failure
malfunction or out-of-tolerance performance
degradation.
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4.5.1.4.3 Altitude - While operating under a 8611-imposed ambient
temperature, the, equipment shall be subjected to a reduction
in test chamber pressure from that of sea level to 200,000
feet. The reduction in pressure shall occur within 1.5
minutes and the 200,000 feet altitude condition, shall be
maintained for 3.5 minutes. 7he equipment shall perform
with no failure, malfunction or out-of-tolerance performance
degradation.

4.51.i.5 Humid t

While non-operative, the equipment shall be subjected to 100
cycles of temperature variation at a relative humidity of Y5%.
Each cycle shall consist of a test chamber temperature of
120OF (h9C) for one hour, followed by a test chamber temp-
erature of 110OF (h3*C) for one hour. Upon completion of the
100 cycles, the chamber temperature shall then be lowered to
80*F (2;'C) within one hour with the relative humidity main- C
tained at 95%. The equipment shall then be operated under
these coriitions and shall perform without failure or mal-
function and within the limits specified in section 3.1.2.2.

4.i.6 Interference A

The teuting procedure and requirtments of 61L Document h
uMO7-59-2617A are applicable. The specific teLts required
aix, tne (.xtcr.t thereto shall be as follows:

TLSZ Ao LLTED IN E7XTNT OF TES2ING
FIGURE 1 OF GM07-59-2617A REWUIRED

Al Tb be conducted on input power leads H
to high voltage power supply. Fre-
quency range 0.15 to 25 Mc.

A2 To be conducted on iF transmitter H
input signal leads over frequency
range of 30 cps to 25 Mc.

A2 To be conducted on input power leads H
to high voltage power supply over a
fre.uency range of 30 cps to 25 Mc.

BI To be conducted as specified per H
GM07-59-261?A over a frequency range
of 0.15 to 1000 Mc.

B2 Tb be conducted as specified yer H
GMU7-59-2617A over a frequency range
of i0UO to 1O000 Mc.
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C2 Antenna Conducted Spurious Emanations. H
Frequency range of 0.15 to 10O0 Mc.

D1 To be conducted on input power leads H
to high voltage power supply over a
frequency range of 0.15 to iOOUO Mc.

To be conducted on input power leads
to high voltage power supply. An
inJecteG signal of 1.5 volts rms
shall be used. Frequency range of
50 to 15000 cps.

D3 To be conducted on input power leads
of high voltage power supply at
frequency of 2 cps.

V4 To be conducted per (X07-59-2617A H
over a frecquency range of 0.1' to
I0O0 Me.

D7 To he conducted per LMOT-59-2617A at H
frequency of 400 cps.

D8 To be conducted per t '07-59-2617A at H

frequency of 400 cps.

.ransmittor CroL Moculat-on

Owing tW the intended use with an antexuA triplexer, tne trans-
mitter shall meet the requirtments of paragraph 3.1.2.2.5 when
an external - inal lcaib below the traa.isitter output power
arn separated b 5 mc above or below the fun amertal frequency
is pre.ent at tne outpj.ut. he test metwd iz as follows: Two B
iaentical traismýtters, each witit its own moaulating sourcel,
are to £kvt their outputs interconnected via a resistive networ4
providing 30 watts dissipation, 15 db iaolation, and 2:1 or

better V~5.... Each transmitter snail be modulated to fall ampli.J
tuoe with a sine wave sik fal, the sample unit at :OO cps and
the interfering unit at 1O0u cps. TInable, calibrated output,
linear receivwrs such as thLse used in b2L Document GM07-5ý- H
2617A testing shall be connected to the output of the sample
unit. Tn. manner of connection, the search for spurious out-
puts, and the computation of the power level of such outputs
sibll be identical to the methods used for the test of paragraph
4.3.3.2 of S.L Document GM07-59-22617A; in this, the methods are I H
merely suggested, :nd procuring activity approval of the
coupling methods is required.) The full frequency range of f
0.15 me to 10,O0O wc shall be scanned.
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-/

Wtile. non-crpe a&* U # nd'unpachaged,, the equipfmnt shall be
sub4ectad to .tu, mhbck machin. shooks in each direction of
each axis in uich 'tM equiment iilX be subject to' sbook
Inputs from iipment and handling. The shock maehine ,shall
produce a anocig spctruk within a minus, 10 percent to a
plus 50 percent of the ipectrum snown in Figure 16. Upon
completion of the tests, the equipment @hall be operated
and its performance noteoc. The equipment shall show no
failure, malfunction, or out-of-tolerance performance.
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4.5.2 Preproduction Flight Proof) Tests for )altiplexer Progr&amr, 0
19.i2.iplexerg and. f1t2.laxer System

Flight proof tests of the Ikltiplexer Equipmentg including
logic cards, shall be performed with the ecqipment units
connected and operating together as an Instrumentation sub-
system. An Instrumentation sub-.ystem is defined as one
Multiplexer Programmer, one Maltiplexer, and two M!ltiplexer
Systems with applicable Logic CArds installed. Equipment
operation referred to in the following paragraphs shall consist
of energizing the Instrumentation sub-system, simulating input
signals into the multiplexers in accordance with section 3.2, 3.3
and 3.7 and utilizing the Simulation and Test Equipment or
other Signal Simulation Euipment to simulate sigral inputs into
the MuAltiplexer Equipment in accordance with section 3.5. The
environmental stresses shall be applied to the Instrumentation
sub-system as a whole. Where this is not practicablep the tests
shall be applied to each "black box" in turn. If this individual
"black box" procedure is followed, all units of the Instrumentation
sub-syitem and related test equipment shall remain interconnected
and operating together when operating is required. The
environmental tests may be performed in aixy order except that
"the mechanical tests (vibration, acceleration, etc.) shall
precede the climatic tests (temperature, hamidity, etc.).
The tests shall be performed on one set of Instrumentation
sub-system equipment. TMe multiplexer equipment shall be tested
for performance with dynamic data input signals. To accomplish
this teat the multiplexer equipment shall be connected as shown
in Figure 22 and operated under the environmental conditions
set forth for preproduction testing. Data will be recovered
by means of a PCM/Fn 7Tlemetry Ground Station and evaluated
within the accuracy and resolution capabilities of ths- equip-
ment of this test configurationl. Figure 22 is to be considered iH
a guide for equipment connections and not a specification require-
ment. It is assumed that changes in connection details will be
made where the characteristics of a given test require.

4.5.2.1 Integrated Performance Criterion

4.5.2.1.1 Teat Daam - During flight proof testing, the equipment shall
be interconnected so as to comply Ua principle with the H
component configuration presented by Figure 11.

4.5.2.1.2 Performance Limits - When sub-systems operation is required
durgflight proof tests, the performance shall be as
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4.5.2.1.2 (Cont'd)

One data channel of each representative type shall (each F'
sampling rate, and each amplification level in each multi-
plexer unit or system) be activated by a known input
potential which is stable and readable within 0.05%. All
logic functions shall be operating during test and all
channels shall be energized. Representative channels shall
be monitored throughout testing procedure as in acceptance
tests (Section 4.3).

When sub-systems operation is required after flight proof 0
test, all items shall be subject to com--eI perforione
portion of the acceptance tests (Section 4.3).
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4.5.2.2 Exaialmtion of Product

The procedures of paragraph 4.3.1.I are applicable.

4.5.2.3 Vibration

4.5.2.3.1 Tests for MultiIploxer 1roMrarw.er (l0-20402-41) and '1ultiplexer 0
CQ0.-20402-42)- With the equipment operating in accordance with
paragraph 4.5.2. the Multiplexer Programmer, and Multiplexer.

shall be vibrated in accordance with the requirements of 4.5.1.2.

4.5.2.3.2 Tests for Multiplexer System (10-20402-46) - With the equipment
operating in accordance with paragraph 4.5.2, the Multipleisr
System (listed above) shall be vibrated in each of three
coordinate axis in accordance with the vibration envelopes of
Figure 6 and 7. The sinusoidal and random vibrations shall
be applied simultaneously and measured at the points of 0
mounting of the equipment to structure. Duration of applied
vibration shall be one sweep atl/2 octave/minute (about 17
minutes in each coordinate direction). During the above vibratioi
the equipment shall operate without failure or malfunction and
within performance limits specified in section 4.5.2.1.2.
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4.5.2.4 Acoeleration

4.5.2.4.1 Deleted

4.5.2.5 Temperature-Altitude

4.5.2.5.1 Instrumentation Sub-system Pre-Launch Condition - With the sub-
systems equipment non-opes-ative, it shall be subjected to a test
chamber pressure corresponding to an altitude of 20,000 feet
simultaneously with a temperature of -45*F for 8 hours. The
chamber pressure and temperature shall be restored to ambient.
After a 45 minute equipment warm-up period, beginning after
temperature stabilization of the chamber, the eouipment shall be
operated in accordance with paragraph 4.5.2 and the performance
parameters of section 4.5.2.1.2 verified at these conditions.

4.5.2.5.2 Flight Conditions for Multiplexer Pro er (10-20402-41).
Multi lexer (10-2,0402-42) and Multiplexer System (10-20402-46)

The Multiplexpr-Programmer shall be operated in the test chamber
with the Multiplexer and Multiplexer System as shown in Figure 17i
The chamber temperature shall be maintained at 65 0F until the
temperature of the equipment (Multiplexer Programmer, and the
Multiplexers and Multiplexer System) stabilizes. With the equip-
ment operating as described (paragraph 4.5.2 and section
4.5.2.1.2 for the sub-system). Multiplexer Programmer and Multi-
plexers shall be thermally irradiated by an enclosure simulating
compartment walls. The enclosure as described in Figure 17
shall have the following characteristicss

(a) The interior surfaces of the test chamber shall have an
emissivity of .25 ± .05.

(b) The articles shall be either suspended or thermally insulated
at the attachment points to the test chamber to prevent the
articles from utilizing the test chrmuber for a heat sink.

(c) Provisions shall be made to heat the entire cylindrical
surface of the test chamber to 600*F ! 50*F ;tithin one
minute from 65*F ambient aru to maintain the 600 0 F ±
50OF wall temperature for four minutes. During the

, I D10-20402
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10

65.5.2.5.2 (cont) first minute of this portion of the test., the pressure
shall be reduced from sea level to 909000 feet altitude.At the sam times the sumilated ompartment Wlls temper-
ature shall be incr¢asd to 6000 F •*•5o F. The 90.000
feet altitudes 6000F wall temperature conditions shall
then be maintained for thse minutes. The equipment
shall perform with no failures malfunction Gr eut-of-
toleranee perfozmance degradation.

NOTE: CWay one Multipla•r System (10-204i02-46) need be
subjected to the tomperature-altitude environment. However H
the other Multiplexer System shall be connected and operated
as part of the sub-system and may remain outside the temperature
altitude chmber.

PREPAREDl 
1
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4.5.27 Interference A

The testing procedures and requirements of STL Document H
G1407-59-2617A are applicable. The specific tests required
and the extent thereto shall be as followse

TESTS AS LISTED L4 EXTENT OF TESTIIG H
FIGUME 1 OF GM07-59-2617A flE(UIRED

Al To be conducted on input power leads H
to the Multiplexer Programer and
control ooxes over a frequency range
of 0.15 to 2.5 Mc.

A2 To be conducted on all signal input
and output leads of the Multiplexer
Syrstem over a frequency range of
30 cpc to 25 Mc.

A2 To be conducted on input pow,.r leads H
to the Multiplexer Programmer and
Control Boxes over a frequency rax-:e,
of 30 cps to 25 Mc.

A2 To be conducted on the analog input H
cables (transducer inputs) over a
frequency range of 30 cps to 25 Mc.

B1 To be conducted over the frequency H
range of 0.015 to 1000 M

B2 To be conducted over the frequency H
range of luO to 10000 Mc.

DI To be conducted on power input leads H
to the Multiplexer Programmer and
Control Boxes over a frequency rant e
of O.i5 to 10000 Mc.

D2 To be conducted on input power leads H
to the Multiplexer Programmer and
Control Boxes. An injected signal of
1.5 volts rms at a primary voltage of
28 Volts nominal shall be used. The
internal impedance of the primary
source shall be 0.75 resistive ohms
or less. Frequency range covered is
to be from 50 to 150U0 cps.

PREPARED J, fFIE C A I 4 F1

TYPE RY ___ ~ LD10-20402---------.--- lO. o
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h.5.2.7 (Continued)

D3 To be cornucted on input powur leads
to Multiplexer Programmer art Control
Boxes at a frejuency of 2 pps.

b4 '11o be conducted per (MO7-59-2617A.
Frequency range of 0.10 to 10000 Mc.

D7 To be conducted per GM07-59-2617A. H
Frequency of 400 cps.

D• To be conducted per GMO7-59-2617A. H
Frequency of 400 cps.

Pi; F PAPE I)T•'|i'" - ... •'- • ". . . ' Z . . ..

T P. F F D10-20402

v-,, AIRPLANE COMPANY "..

t I 4147 0OO0 (WAS SAC MI748)



DOCUMENT PA64

f t .

•e Vm A AMD 'qiUb1ijents of paragtapb ,h,45l.8 am

4-5-O3 V* e

4*5*3#2Deleted

14.5.3.2.1 Delated

o5*.3.2.2 Deleted

R 4*S*3*3 Deleted

"4.5.i4• rejuodetion (0-31is•ation) -T.t for 1.-20o.o2-5

14.5.141 ftaInstiou or pred*t,

Paragraph 14.3.1.1 An applicable.

14-5.4.2 V~bz'ation4
With the exception of the requirement for sndIou vibration#
"the test prooodu a&W zmquireen•t of parasraph 14.@,1.2
are applicable.

14.5.14.3 Deleted

14.5.14.14 Deleted
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" 4.5.4.5 Deleted

* 4.5.4.6 Interference

Paragraph 4.5.1.6 is applicable*.',ith one eoxeption: the
test, shall be limited to 1000 mo only. (Paragraph 4.5.1.6.1
U not applicable.)

4.5.4•7 Shock

While non-operative and uapackaed, the equipment shall
be subjected to two shock machine shocks in each diredtion
of each axis in which the equipment will be subjeet to
shock inputs from shipment and handling. The shock machine
shall produce shocks of l00S with rise times of 6 milli-
seconds. Upon completion of the tests, the equipment shall
be operated and its performance noted. The equipment shall
show no failure, malfunction, or out-of-tolerance performance.

.5.5 Preproduction Teat. for !2oesaory EE&Mnt

4.5.5.1 Extension Card, Single, 1-20402-30O

Preproduction testing is not required.

4-5.5.2 Extension Card, Double, ID-20402-39

Preproduction testing is not required.

4.5.5.3 Extractor Card - laltiplezer Equipment, i0-204O2-43

Preproduction testing is not required.

4.5.5.4 Extractor Card - Simulation and Test Equipment, l0-2o402-68

Preproduction testing is not required.

4.5.5.5 Structural Card

To be qualified in the teats of paragraph 4.5.2 by use as a
replacement for a 10-20402-54, -55, or a -56 h chanrnl gate

S~card.

;Pr.PARED REVISED BY RCN"DATERCV ED SPECIFICATION NO.
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iP

4.5.6 Prevroduotion (Flin:ht Proof) Tsii2 for 10-20d02-9O

All the preproduction toots specified in seotion 4.5.1 are
applicable with the exception of paragraph 4.5.1.2,

4.5.6.1 While operating in accordance with section 3.1.2.1, the
equipment shall be vibrated in each of three coordinate
axes in accordance with the vibration envelopes of ?igures
4 and 24. The sinusoidal and random shall be applied
simultaneously and mea&Ared at the points of mounting of
the equipment to the structure. Duration of applied vibrao.
tion shall bo one sweep at 1/2 octave per minute (about
17 mimates in each coordinate axes). During the above
vibration, the equipment shall operate without failure or
malfunction and within the performance limits specified
in section 3.1.2.2.

PREPARED, SPECIFICATION tW,
BY ~REvISErD fY *E '( 40

TYPD By DIlO-20402

"18BOEING AIRPLANE COMPANY FiAr 1lla

BAC 11740 -, * "



()~ -

tPCIP"C*TX*1 DOCUM4T. PAGE

6~6 RAC iuEciMING I'MPSM~ON iAM 1'I]NCTXONAL Mrs5

Refezene *Mhoi~ em t~o garasrapb h4l.3 for
9eneral d*6ciO1~pjýnof flAG testing.

The Quality Cotro-. ?)ep~t*tant Vill. inspect all. 1 rticles
received for specification coaformnww a& iiotosted below.

4.6.1.I PACAOI13 AND PACKAGE DWNTIFIGATION - For cotulianoo
with Section 5.0.

4.6.1.2 DENtIFICATIDN MARKI - For compliance with applioable
paragraph of Section 3.0.

4* 6.1.3 ODNSTUCTIOWI COWUparse wit)h O*,cpere axemnte of the
specifioation regardIne outline and mouiting provisions
and obvious defects or c~moze,

4o.6.l1*4 WO•RIAUHIP - Oeneral qulty of wor&manshp as roquired
by Section 3.0o

4.61.5$ OFWMAL TESTIM - BAC eep~vop the 2ight to test the
N articles in accordanc-e wit •ky of the req•iremnt. of

this specification. Inspection my be conducted by either
"of the following mett•d jidth the',right reserved to inter-
"change methods (a) aw4 (4 an warranted by the percentag
of fa•lures.

(a) Individual (100%) Inspection

'b) Sampling Inspection

4.6.1,6 R&MT ARTICLES (E LOS - Articles &Wor lots not
accepted by BAC Inspection may be resubmitted for complete
inspection after the Vendor has given the articles t
remedial treatment which will satisfy BAG Inrpectioi
that article meet the requirements of this specifi tion.
Before reubmfission, full particulars concerning previous
rejections and the action taken to correct original
defects shall be furnished TAC Inspection. RoLzk•ed
articles and/or lots shall be submitted for acceptance
separately from newly produced items.

3"~ -6
'4 COrMP,. .. ... , ,W mmm. , .... um .P

At" . L- I E! 77 - 6. , . .( . -



SPACIFICATION DOCUMENT PAGE

4( 4.6.2 1matioull Tts" -for "ahtia ar iWW,

The procedures for folletional test to be performed by Boeing are
detailed in Boeing doc•ment D2-4661. D2Ir861 is applicable to
10-.4%02.-41, -42, and -47 through -88 when aaembled in.
multiplexer sytem in accordance with an applicable program
control drawing selected from 21-50000. If a single 10-20402-41l,
-42, "-47 or -48 unit with a full complement of logic cards is
to be functioml tested, it shall be installed in a system Otest
bed" and tested per D2-4861 using an applicable program control
drawing, There are no functional test requirements for 10-20402-
hi, -42, -47, or -48 chassis or for the 10-01402-49 through w86
logic card assemblies when received individually. When individual
chassis or logic cards are installed in a multiplexer unitg the
applicable function. shall be tested per D2-4861.

4.6.3 ?Unctioml Tests f"r 10-20L02-44

The pr6cedures for functional tests to be performed by Boeing
are detailed in Peing document D2-505l.

4.6.1 .tie l. Tests for Structural Car-d. lO0102-b;H

Fanctional testing of the Structural Card, 0-20o402-45 is
not required.

4.6.5 Functional Tests for Uterpion Card. 10-20402-30

Functional testing is not required.

h4.6.6 Functional Tests for Extension Card. 10-20402

Functional testing is not required.

4.6.7 Functional Tests for Extractor Card, l040402-143

Yunctiocal testing is not required.

14.6,8 Fu olloal Tests for Extractor Ca~rd 10-2?0 6

Functional testing is not required.

Functional Tests for- Shock YNountzUl Assemblies, 10-201402-67 & -88

Funmctional testinr is not required.

VIS'O B"' 'CN OATE (N SPk FICATION NO.S4--RE _ ;+VSL-0gT By ¢+ ý AT D-;N LT R.
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The'i sal be responsible -for *hu .ooa at nf

Wpft~at$d* &nd Ahmal SMaraat*0 that all1 predactioait
shall be 'a least the equal of the unit or iitia offered
for prep 104tion tests. Suffiiiiat a'trol of I1 l

"i V materiala, componentsi sad sub-assembUes shall be *xer-
cised to Aanse that the articlos. when, ocapleted, shall
be unifftv and meet the requiremorta of the specification.

.. 7.2 INSPEBTION t

The work, under this specification shall at all times b-
open for inspection to authorized representatives of the
Buyer and the Government. %eords, facilities, supplies,
and services required for this inspection shall be
furnished by the Vendor. The inspectors may require
replacement of items which are defective or which do not
otherwise meet specification requirements. An inspection
system acceptable to BAC and to the Government shall be
maintaimed by the Vendor. Records of .11 inspection
work by the Vendor shall be available to authorized
Buyer &ad Government personnel.

4.7-3 EVIDMECE OF ACCEPTANCE T3T

"All itew that have successfull$ passed the acceptance
"test shall be so identified by the application of a test•".•'•" ,.. oeptamse stamp.

ii

P A SPECIFICATION NS.
BY RfEYISED SY 0CM DATE 04 LTC

L &H

ARLANE COWAN? PA.0,
7, -f~' .,t 7



ip*CIF-CA-1r DOCUMoT PA*

5.0 EWAR2AT-10 f1 LV

Unless otherwis. specified in the purohaso'rdert,
packaging, packirn, and marking for shipment to
WA( shall be In accordance with paragraphs 5.1 and

5.3, as applicableo Articles for shipment to other
than RAC shal be in accordance with paragraphs 5.2
and 5.3, whon no specified in the purchase order.

5.1 flZL!Y R TO 134

5.1. 1 UNIT PACKAWING

Individwal cOmalners shall be * construct•d as to
allow removal of parts for inspoction purposes without
destrcying the container or labels affixed thereon. If
a paper wrapping is used for the unit, acid free paper
shall be imod. iben possibLe, the container shall afford
equal prdtection to the unit therein after the container
has beon opvrnru, the unit removed, inspected, and replaoed,
and the container resealod without the uae of special tools.
Packaging of all unitm shipped to BAC shall provide suffi-
cient protection to ensure delivery of the units to BAC
without danage and in a condition calable of meating the
requirements of this procurement specification.

5.1.2 INT:10 =TDIATE PACKAGING

Where size or othor consJ4orationr result in more than
one unit being packngod within a shipping carton, the
units shall be individnaliy packaged within "the shipping
carton. This roquIrcment is manndatory in order to provide
suitable protectin and positive identification, during
storage and handling after removal of the individual iMit
from the major shipping cartoT.. Any deviation fron the
above requircd individual packaging requirement must in
all cases be approved by BAC prior to shipment of the part
from the Vender'3 factory.

5.1.3 EPECIAL ITRJUCTIONS

If the article requires special attention during receiving
inpoection, installation, and oporation, the Vendor shall
attadh a rc;,ovable insitruotion tar to each artiolo, It
non-obviox3 charactoristics require an artiole to be givnm
special handling, tho Vcrtdor shall notify BAG and also
attach a rcenovablo Initruction tag to each article.

Af ~ ~ ~ ~ UCWCASO WMO. DT CNLR
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Ut the Veg~or h; a. olcging Tea* Authox'itry, for thie
item(s) copveg by +,hi . spoltloation, presda~ittUi
-and packagi~ng, shall be I.n acceidawos therw1tb
otherwise, the Vendor weill be tfurnidshd det&U.~d
presorvation and packag~UW Uiztructions in ac~cr4-
ancs writh the Boeing Packaging Toam Autbority.

The above Information applies to ci..*tq.Af titu~
where linitod arid extended storage am Aiiwaw4 *Ad
for overseas shir4@nt4.

?or dosmwatio shipmenta intended for 141fate use,
sea paragraph 5.1.
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5.3. lT .

All co,.tainer, Jelbl±iXg i•?x4,iua.l pGwakag and outer
cartons, shall be ,marked with h following informat~iam
in the order listed:

(a) Vendor Part Number
(b) Nomenclatur

(d) Biuer's Purchase Order Number
(e) Vendor's Name and Address
(f) VerKor I Trade Mark (Optional)
(g) Date Packed
(h) Retest or Reinspection Date (if applicable)
(i) Use Before (2L) (if applicable)
(J) Serial Nlumber (if applicable)

Roinspection and "us.e before" date markings shall

be in accordance with ANA Buletin 405.

5.3.2 BAC SPECIFICATION NUMBER

The BAC specification number shall not appear an
individual packages or on the outer shipping cartou
unless specified on the purchase order.

5.3.3 SPECIAL MARKING INSTRUCTIONS

When so specified in the purchase order, all units shall
have individual and intermediate packages and shipping
containers marked in accordance with MIL-STD-129.

NIVIED I CNH AT KH V4.

G D1A-201.02
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( 6.0 _-=

6.1 INTMEED USK

6.1.1 Airborne Components

The airborne P0K/FM telemetry components described herein
will be used in a telemstry system which will collect, process
and transmit data weasurements such as vibration, temperature
etog, of a ballistic missile.

6.*.1.2 The 500 hour operating life of the airborne oomponents will be 0
accumlated largely during test and checkout operation on
the bench VA during various stages of missile asemibly. When
operated during bemnh teetst the equipment will be subject to
normal laboatery envirmmt. When installed in the missile
compartment forced ventilation will be provided during pre-launoh
only for the Area "C" multiplexer equipment. The Multiplexer
Systems Areas "AW and "B" will not be proVidae with,forced ventil
ation at aw time. The final and most critical operation cycle t'
will consist of approximately 30 minutes operation during pre-
launch followed by operation under flight conditions as deseribed
in section 3. The equipment will not be reoovered. (See Figue
21 for area designations)

6.1.1.3 The equipment must be able to survive normal handling and shippia4
includin air transport in unheated un-przessuried aircraft.

Extendad storage is not anticipated.

6.1.1.4 Failure of the P@/FM telemetry equipment during missile fi1ght 0
wi result in the loss of data and/or date •t •.

assigned to the PCM/FM telemetry system necessary to evaluate
and improve the weapons system as follows%

(a) Failure of the HF Section will result in the loss of all
P0c/FM telemetr data.

(b) Failure of the Function Programmer (not a part of this I
specification) will result in the loss of all telemetry datej.

(c) Failure of the Coder (not a part of this specification) will i
result in the loes of all multiplexed analog data.

(d) Failure of the Iultiplexer Programmr will result in the
lees of all or part of the maltiplexed wolog data depending
on the extent of failure.

(e) Failure of the M)ltiplexer will result In all or partial elos
of analog data from that wltiplexer depending on the exte
of failure.

'i PRE PARED T 4'N JWCFIA0 OI RfLVlISVr BY i- :N (A1U t
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6.l~l. (oent) (f) Total failure of an area *A" or OBN Mltiplexer System
wil result in the loss of all naltiplexd analog data
from that Multiplexer System.

(g) Failure of a Control Box wiMl result in partial or total
ions or data frm the Multiple•xr System of whieh the
*ontrol box is a part dhpending an thO eWtt of failure.

(h) Failure of an AUXIliar&UC will result in the loss of
all or part of those analog data measuremante assigbad to
that partioular unit of the W1tiplexer Systemo.epeadIM on
the extent of failure. A failure Aeh would oaule the. loe8
of the power supply in the ?ltIplexe System Central Bx
would eause the total loss of data from that, omltiplWDr
Otntem.

6.1.2 SIglatim and Test ouBymmt (1Q-20402-414 H

6.1.2.1 The Sinwlation and Test Z#Ipment described herein will be
used during vendor flight proof. tests* vendor aooeptanee tests
and Boeing fb tional tests to provide uirmuation of certain
system input signals and to test certain output perfermance
oriteria of the above airborne, omponents.

6.1.2.2 The operating life of the Simulation and Test Equipmst will
be accula~ted entirely in norml laboratory environment.
In addition paragraph 6.1.1.3 is applicable.

,1~ PREPARED-
BY _ _ -SE BY- -,L I'I Lt ,
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7i

1 6.1.2.3 Failure of the 10-20402-44 Simulation and Test Equipment
will result in the delay of test progrms designed to
verify airborne telemetry equipment operation before and
during missile installation.

6.1.3 Sled Trannitter

The sled mounted P(Z telemetry transmitter de*ribed herein
will be used as a ocponent in a telemetry system whioh will
oolleot, process, and transmit data measurements during
Holloean APB sled tests. The use of a special transmitter,
as described herein, is diotated by the requirement for
operati6n in the 808-828 mc band. (0ee Figure 18)

6.1.3.1 The 500 hour operating life of the tranmitter will be aooumu-
lated both during test and checkout operation on the bench
under laboratory environment and when installed in the test
sled. Twenty sled runs are anticipated. v

6.1.3.2 The equipment mast be able to survive normal handling and
shipping including air transport in un-heated, un-pressurised
aircraft. Extended stor•ge is not anticipated.

6.1.3.3 Failure of this unit would result in loss of sled test data
measurements and would delay or deny the completion of
PC/1x-G:idance & Control system integration tests.

IPEVISED By OCN r)ATI IDCN L TN
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(6.2 APPROVALS AND CERMICAnONS

All approvals clearances and certificatios will be recorded in H
doeumenta D2-10365 REquipment Certificat)*n and Clearance Ddta
for PCMIFIM Tblemetry Componentsm and D2-4858 "Status Report
(4uallf~ation and Approvl Program Ninutemn Weapon System*.
Where deviations from the specification design requiremente
have been granted to the Vendor# the specification shall be
either revised to reflect the necessary deviations and the
original requirements issued uwder a different specification
dash number or revised br adding fn appropriath note to -
D2-10365 indicating that deviations have been granted. H

6.2.1 DESIGN PROPOSAL APPROVAL

Assignment of this approval mans that the Vendor's design A
proposal information submitted in compliance with D2-4123
has been approved by the Engineering Department. It does
not indicate approval or acceptance of the Vendor's detail
design or manufactured article.

6.2.2 FINAL APPROVAL

Assignment of this zpproval to the Vendor's artIcle
means thatt

(a) 7hs required preproduction exhibits, submitted in

accordance with 6.4.h, have been approved.

(b) castomer. approval has been granted or was not required.

(c) The article is approved for installation, operation,
and delivery to Boeing's customer.

6.2.3 ENTUTIVE APPROVAL

Assignment of this approval to the Vendor's article means
thats

(a) UTe required preproduction exhibits, submitted
in accordance with 6.4.i4, have been approved.

(b) CutAomer approval is required and is pending.

(c) The article is approved for installation and
operation.

PREPARED VNSEAIRPLANE COMPANY-|| tO NO.
BY REVISED___ BY OC ATU r.NL
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Pinal ILPProv). akd. tentatve )prova2. are on~ly
""t~p 0 proib0F and~ 'im ~ M V'4 r~mtU endor of
thli rosponeoli±t~fy'tp .466iirq. f*h each' artible Com.-
Plie9 iWtAh'U specification re~pA~iwks..

6. 14 FLIGHT CERTIF'ICATION

Asuiirmnt of this ce'rtif icati~on to the Vendorts artio~o
means that i

(a) The required Preproductiorn
exhibitB have not yet been approved*

(b) There are no operat-ional !J!ttlns

(a) Tho nrtiale is cleared for Irwtan~ation on
a U4.nited numbor of miuailes,

f .5LIJMT1FJ CERT1ICATION

Assigrnmant of thils certification to thn Vendor'o art~ic1.o
mena6kl thatt

(a) The rewuired',U
exhibits have not beon approved.

(b,) There are do fiiil.to oporal>Woria 3Jinilt~atxion.

(c) The article in cI~enred for crvyste t~orti~ng i
and installation on a lJimited numaber of
non-flight synitern conpononta

LB5OGING.AIRPLANS COMPANY, ,sjA'V'Lu 4*4



As'si I ;?noa?)1Vo thin,~ cartificatioii to the~ Vehdor' aarticle

(ai) 1hu rjutlufrod proproduc tion
- oxhjhits ha~ve not *ye~ bean approved.

(b) Tficro aro nu prk.na)iittcn.

(c) Tic article 1in c:leared for in't~allation ori a
limited nuiiboi' of nonifli," ht syst'em' Coiponeltrti.

6. 2o7 Limiu~td Certif'ication (Trhu U 1Equipmnent)

Ats-1-rimnwt of th,'Ar ecrtifl. it.~on to thei Vendor's articl.e

(a,' Ilia roetuixmc p!'cj'rcoduc tion
exhibits lhava niot bce-:i approved.

(c) TI'm articlit ic cvtidfor ;:;LumLc totinj, aind
iflt~LA1Ltion 1r j I.hiiud numbor of rx)nflitltIit

f*f'~ 009Ž

1 PI~Ii'Afi' -, PFFIPICATIVN NO,~
RtVIS(Ir) ny DCNM DATLI DOI O.R.
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DEFINITIONS ANDl ABBRfEVIATIOITS

'AlraylatAijnv appe.aring)in thia specification .doouwu-at
aimi ac~drdoanbe with IAIEL-STP-12A*

.3.1 ~SPE~iXT~CA'ION rx)CUMX

Tho opPcjj'Aclt$:n doowwhtt wli4oh oontains all the rocpJ.ru-
tent~ of the ait5.ole except thorae ishorvn on the Bpeoif~oation
oontiol drawing,

2.32 SPECIFICATION cMTOLrnn DRA'bI!'Nf

A t~plemeitaJ. drawing which cont~ains tho genieral outlineo
and other pl~'sic&1 roquiremnirts of the aft~iole ar4 upon
vhich the apprrv'&l 'status ise recoroded

"2,.3 uoEnýG n1ocuium~E1r sPECIFICATION

The specification docoWnrrt anr'1 the mapplementari specift-

cation control drawing.

The Materiel Department of the Boei:j; Airplane Comparq or
its designated representative,

'3.5 VENDOR

The manufacturer and/or manufaot~urerta agont supp~ylrng o r

cp~oting; on the epeclfioation a&-ticlo.

AMy piece of equipowent whiott oonotitutee %~ ooniponenit part
of the orerill systom,

(6.3*7 ARTICLEt UNI~1s ASSY1MBLY. I'AiZ2. SYSTE.N,

AA111 refer to tho e dpimontir defined by the proourezmont

spocifiontion,

__________LA~ID3.0-20402

I) L~ING AIRPLANS COMPANY £3A14TLPI. 2
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b.3*8 BAC

Boeing Airplane Company, or a subcontracted company which
has been granted design responsibility and responsibility
for the maintenance of procurement specifications.

6.3.9 END-PRODUCT

The overall article defined by the procurement specification
including dash numbered components, if any. However, if a
specification covers a number of articles which, though
related, are functionally independent of each other and are
not intended for use an an integrated assembly, each of the
articles shall be considered as an end-product.

6.3.10 RELIABILITY (FOR AITRORNE EQUIPKMNT)

For the purposes of this specification, reliability is defined
as the probability of successful completion of operation during A
the period immediately preceding flight and during flight.

6.3.11 DISCREPANCY

Any condition where the equipment fails to operate or where
operation is out of the limits of the specification when
the equipment is subjected to the operational and environ-
mental conditions of the specification.

6.3.12 PC)/FM

Denotes that the RF carrier is frequency modulated and that
the information is being transmitted by means of a code of
a finite number of symbols representing a finite number of
possible values of the information at the time of sampling.

6..3.13 Bit

A single element of data which can be represented by two
distinguishable states.

6.3.14 Word

An ensemble of biLts, each bit describing a certain function
and/or having a prescribed weight as determined by its position
on the word.

6.3-.15 AnaloM Sample

A measurement of the data source taken at one instant.
Duration of the measurement is dependent on the sampling rate.

PPEPAPECI T T SPECIFICATION NO.
• ] BY _REVISEO By DCM DATE .CH LTR.

"1TYPE D ny _ _. _A D10-20402

BOEING AIRPLANE COMPANY lj6 PAC' 125

MAC 117 2 -Q
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C 6.3.16 Anlog
The oomplete . Iteration of all sampled analog data. This is a
function of UP lowest cvmmutation rate. H

6.3.17 Multiplexer 'rogjaamor

The section of the PCF system which processes all the command
and reset pulses ano distributes theae pulses to the multiplexer
and multiplexer system. It ulso distributes primary power to
the multiplexer. Analog samples are accepted from the mIltiplexer
and multiplexer system and combined in a single analog sample
pulse train to the coder.

6.3.18 &D

Reseach and Development

6.3.19 RkD Privary Power

The battery supply feeding the airborne telemetry equipment
(met the blsic missile poewer supply).

6.3.20 "Cards" or "Logic Carda"

Those portions of tne multiplexers which are removable for the
purpose of inserting other "cards" for different sampling rates
etc. These units may be "modules", "printed circuit beards"
or other similar removable units.

6.3.21 •o m M Si ls

Those potentials comuon to both lines of a pair which are
identical in phase and magnitude.

6.3.22 wOn" Time

The "on" time of a multiplexer is defined to be the time a
multiplexer is sampxing a data source.

6.3.23 Primary Reset Pulse

A pulse transmitted to the multiplexer programer as an index
command indicating that an analog frame identification code is
being generated.

6.3.24 Reset Fulse
A pulse generated within the multiplexor programmer am a result
of a primary reset pulse, to cause all logic circuits to be
oriented in a particular format in the multiplexer programer
and multiplexers.

~~~P~Lt1SPECIFICATION NO.
__ -~-- - ___ EVISED BY DC AE DCN LTR.

TYPED #1Y

DIO-20402

!'OACEING AIRPLANE COMPANýY CSM ____ PAGi 2
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SPO9t4 OCU*"NT PAM

6.4 DATA RFQUIW9M!

6.4.1 CORRE.1PORMI0 E ItMTIM 1YD iY v,!OR

6.4.1.1 COORRESNICW E 1 FICATION -. All correspondence,
drawings, design .joformation, and other related uaterial .
concerning this spfcification shall be identified by this
specifioation nmaer. For exaxple3k

REFV1WNCEs lO-XXXX-X (Part Xtuber w4 dash number)
13OiUI? SPECIFICATION CONTRBL PAMT NUN3ER

This identifiottion may be hand-lettered on each ploc, of
data and need hot appear on the Vendor's originl,.

6.4.1.2 APDRESSINO - An information and communications trans-
ditted fy +t4e Vendor to the Buyer shall be direoted to

the attention of the agpropriate personnel within the
partimilar wchaaine dpartment whioh has requested pro-
posals o placed purchase orders.

6.I4.1.3 QANTITIM8 RMQUIMt - All communications shall be furnished
in the following quntitisess

(a) All correspondence (except preproduction test
- data)

* a . * . . . . . . ... 3 copies

(b) Drawings, sketches, etc*
.. . . .. . ..... 5 eopies or

1 reproducible

(c) Preproduction twt data,
a a . . . . .5 copies

(d) Qualifioation Discrepancy Reports &

Acceptance Test Smumaries . . . 1 reproducible

6.4.2 ClASSIFICATION OF DATA

6.4.2.1 GOVER /ENT 8S PRZTY . Vendors slhal not mark drawings and
data with such classifications as "Confidential" or "Secret",
unles8 such Olassification is mandatory by authority of
applicable United States Government security regulations.

S' L 4 • " ' ;MO-20402

11 COMPANY PA____ 6FD.Oe 2O 1 4...
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r' } 6.4*3 EUJ~isl'4S id;.tUlRD 1hw VENzut06 DRVIZ- kPROPOU~iL

6.4.3.1 ftLJAAL k"4Vi T-

6.4.3.1.1 Part umuber - A speclAic part number shall be acasined6each artile for which a desi6n proposal is suumitted, The
AC speciication conrol part number sn&oal not oe idopled

as a Vendor's part number,,

The specification control part number of the article
may be the same as tie 6 IFICTION ;CONTLL ig"hING
number witnout any dash number suffix (e.g., 1O-OOOQO)j
however, the specification control part number article
may sometimes consaist of the &ECI?1CA1ON COhThOL
DkRAW1NU number followed b1 a dash number (e.g., 10-0000-2O

6.4.3.1.2 Eiceptions or Deviations - The Vendor shall include a list
of exceptions or deviatroru taken to the specifications and
the reason for tiese exceptions.

6.4.3.1.3 Deleted

6.4-.3.1.4 (Jualification by Similarity - When the article described
in this specification is similar to an article previously
manufactured by the Vendeo ana used by bAC# and is con-
structed of identical materials and/or components and
processes, certified test reports of such similar articles
and certification that tne same or improved construction
is ubed may be accepted in lieu of corre-ponding qualifioation
tests specified herein. Such reports and certification shall
be submitted with the Venwor's deuin proposal. BAG reserves
the right to reject all or any part of such data and require
the testing as spocified. Acceptance of the data will depend
on adequate evidenice tWt the specified article will pals the
same tests as the article covered by the reports.

6.4.3.1.5 Deleted

PREPARE1 SlCaVCA110N W).

_____....evis"u sy g Da",c

T '.. TYEINGY_ RPN - b, E

"•I, •!.BOEING AIRPLANE COMPANY PAW... ,La ...
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6-43-2 Specific L<hibits Roquired

Te seller shall fttrpish to the Buyers with his bid
submitta] oe speoific exhibits required in the statement
of work documrnt, B2-4123.

6*4#3.2*1 Deleted

6o4.•3.2.2 Deleted

6.4-3.2.3 Deleted

6.•.3.2.4 Deleted

PRE~P AR6 EDvst s 1 WUPJ7PICATION NO0.

TYPED f3Y- _______ 1 =f.-20402

____~ AA -H-

18OEING AIRPLANE COMPANY IPa's~ W 46

-AC 117482-00



6.h~h DATA RIEQ'JTRRD F'OR TA:r rMv~JI/ORi FINAL A.PPHROVALH

6.~jlPREPRODUOTIOU APT70LhS - Tho articloo ibduh s'iocoouafufL3,v
poaslod the prdproduutibn tA)&to,

6. It flPOT$.i 2ht rporti, which. are oeitifiodl~r the
aigina~ur oIt.a M ffl cor or ofticial, of th6 Vo'ndOl's odmar~y
or 6uboontr1cted tcostlg l166ratoryp rA -nwh±6hi ollows, the
format. of "P44t~107., (,copt anrx nt~d beioO shall be ru'b-
rm.tted in wodno~ith p,-rt~r.%h '46.k

(a) Tho Vendor Mhiall ot~ibit to the. 13~ either indi-v'idui
test'roporta or a cofloctivo report of the zemilto
obtained .trom suhjactiyng the epeoiatiod- Artib~e t-6 the
proptoduetion tooat& listed in So~tion kO. Unlests ' +,h

". I ý 4 tating, is unlaue2Uly-complicatodo a
aingle collecti~ve roport is profbrrocl.

In order t6 expodito tho approval of tho artiole, It,
is requested that interim i-oporta. in tripl~icato bn
aubmitted to the B3uyer throughout the PrPPI-oCIAIC-tiOn
tenting. Thes %4 wi11 be wuod for Pn i~nitin.] rnriow
only anal need not bri in the final formanl repo~rt fom,.

(b) Teot roporto from Verxior'ri and,/or their subcwentr:'cl.ers
aha).J includo ai dotailo-d and qualifying denrirptiori of
tho toot procodui'on and a dntailed sumniary or Lhn totib
results. The roporta shall also inolude a comploto
description of tho toot machines and/or trurnonttent
and shall inoliide rnproductions of all laboratory toct
data' shoets dated and idontif.Ltd on all equipmnent!; uub-
nditted to Itostzs. Graphic, taulmar and
phot~bgraphic prorientationii shall be iis 'd to complotoily
ill.ixstradte the way the tent %me oonductod and to voriLy
the r'estultn obtw1tnvr from the toot, Those oxhibita
shall be submitted to tho Buyer so that ho can'deter-
mine that the article being tested doon mo~ot tho apec~i-
fication And that the tosting a;oiiclos' conclustone are
nupparted by adeqjato. data.

(a) Test 'reportB shall clearly idontilý the relation of
the da~ta to the roquxiromnrit it Is iriterndod to satisfy.

(d) when reviond tost report imaterial is :~imbm1ttcnd, it uihall
be so nulrked as to cloarly' distingu~ish it from previousl~y
submiittod material. This provision In rneoeosury as an
aid to librari'anc or obher non-teohrd.oai peroonnol, who
m1Ust k.keP filed crdople of test reports up-to-date.

- ~DIO-20402

196ý IPAGCOMPANY 1.9,'.. btGK



• 6.4,2 (4) Th. use of airevision syste*% si•.lar to that employed(contr.) inBo:,I' hocurelmnt Vocie:fication.-cocu~inU -isl oncim

aged~~1 i,_X O. iwstare of gach change in expl.alted on
a MmlcaOa )p4os 414 an in~e2 of affective .404
refloeti the c€4 nt offeotlvity of each pko.+

(e) eginning -with, the date of the initiation of actual
preproedwution testisng, a complete test log must be kept

Sof all mAintenaee, calibration, modification, teot.Ag,
• deooin b cangeas eto,# relative to or perforabd on each

of the test parts. This log I. to form a part of the
preproduction test report and must be avatlable to the
Buyer at any time. All diserep~ncies occurring must be
entered t**ether with all pertinent information concern.
ing the failurea, Cross references shall be made to the
Detail Discrepancy Feport required by paragraph 6.4.5
of this specifications

(f) DurLin the test, data shall be recorded ,.of the critical
performance parameters of the eoqupwnt pkrtioularly
those which provide indication of mpatýt1vg failure o•
unacceptable shit of calibratione Due t5 te s
conseqeqnces of extended delays to a procurement pr'o-
gram the Vendor s"uld be urged to take, as mch pertine

eot data ab possible over and above the+ specifcation
requirements. Such data night assist in rapidly
.4eterminin te cause of any Impending failure and
might enable amlyisa and corrbotion with ain3.m delay.

(g) WD tests conducted prior to the time indicated on the
Vendor's test schedule will be allowed at evidence of
qualification unless specifically authorized by the
Buyer.

6443Deleted '

64-4.J4 PRODUCTION D•AWINGS - The supplier shall furnish the data
listed below. This data is neessary in order to meet
contract requirements ana shall be kept up-to-date
cencurrently with changes to the part or parts.

PREP AREn IrFICATtON NO.
EM-My Of goED PAYS

____ ____~ 1 0 2-09

I BOEING AIRPLANE COMPANY I oil

iAC 11715-. -
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i' - ++. 

.



*IIewp4 OCOUMrmNT A6G

Ai

Q~I ~ Vl~ W* of the below p4al 1* mu&-t not latrx
(ao0iA'd) tha I dijik sbseeqent to oop~tlon qf ttie- i rkiwiviukv

Oe t thAn 90 ".k40te delivcry of the

rorwadardth latter of tra'askittal to

Bteing Airplane OoWq•a

P. (. BOX 3866
Materiel Department
3sattle 24, Washington

(a) One vwncko or autopositive (autopositive preferred)
o~py of each assembla and detail drwing applicable
to the part or parts specified on the purchaae order,

(i) ach amseaWay and detail drawing shall be
prepared in accordance 4 the requirements
of the latest issue of MII,.p-5028 in effect
at date of supplie2A quotatLCf. Drawing
notenolature shall be in aocorokw with
W'U-ITrD-28,

(2) Van4ykas or autopositives shall be prepared
in accordance with Veoifioa•ion MIL-D-5IW0.

(b) Show aPppý table Government oontract naber and
BoW prmase order nmber in letter of
tranmittatl,

S6.4..5 ACCEPTANCE TEST PROCEDURES - A demortption in doomment form
of acceptance test procedures and equipment for the approval
of the Boeing Airplane CempaxW.

imp" LAM A

JI IN ........ .. •W N UAM S-20JIH 1 2
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the. mscre 914 Q :bl
OF81A .2 "Ot to oew 6t lthi 45~cr4oaney

T4-1 *nt ttWUo 41fO1

The V2~Oi!~ S~II ~ tthe~

ftcation for #,w actiol shell be tror4*zVaid at 66 o*it to the
Barr. AW Ma~r 3?COrntintie the, t~stj hovej' hai bws,'
full A". f~i~ oil so doing untli &Mi IRprrovalý IV

give of tR4 ~ .,ot~on.~iODuprr will forway,
Co"Ntu to '06 Y6440 ltuW 25. dawe.*ftet j'ecept or +1

Qua~tioai~ aei'p,~ts ~ It; DAC ftegppmo~ Lbst
Vendor' 1 course of action, a ^W014sll% doceptuale ~rolatift
umat be agreed upon.

6*65192baic -2!= U n~d- Should the Vnnn3or elect. to- mvkn
deip ohatoe s aresult of ai failureo,, doqriptdvo infor-
nation. xu~t b6 ftW~rdad lmwudiateO~ to thi Duyqi4. Tfi
data shall include a description of' h6w t6e ceMgs Me,
developed, tft vature of the obsuige Iteelf , Jbatification
that t~he eborge will provide ardeqiatot 40sign parg1ri to
preeluwi. rec~ireace of similar failures, at$iavidetee that
the chmog will r'int cause deitriweintal intarcition with obher
portions of the bquipwapt uinder test, reft~irg 4n other
failare. at a later date. 1?adesigned equipsiedt Itat for
be required for examination at. Plooing. The Thiyer Shalt
forvaki! conwzuts to the Verdar within ten dAy. sifter rocel~pt
of the Qualification Discrepancy 1Peport. If sesing d18-!
approves, a riutially acceptable change Piust beý qgreE ujibn.
The Uendor may tucorporete the rodusign In quali~ii~n
test parts and begin the test, but he munt hot r?4¶ýase
tbo eh~ig for mamfaLcturing use on iterm to be delilisred

rimler Oontract to Boei ng until receipt of tAe Thire~' ' approval.

6.h..2 IUMACT VMS- A Aita~iled report shall be made byr
theVone <ish discre a cy oc kmitg durkng qualifi-
cation tests.. The report shall inclu&4edtaills rvilaitiji
to the failu~re and oorrectlve aotlion token Uo oiab1. Boo

vO 6~l viauaW the problem. Pitppwealb n~
vtwrevt oy eantribiate to, the wjdrerst~nttjt. 'Vo raxbrt

shall aIon iclr.1ae a irioproduoitdes oaG of & c**qAted (U"4
ficatiori Disorpacy, Report foam, mw Figure 1, for16'
discrepaftcy Geotring-duftog the tesrt, Disicrepancy fbpo~rt
form will Weorpp*lo4 bY Use iuyei or Tb s Venor'vs%*iO i
BAC ferret.

I AI
pom AN oj Iw



SU'CIFICATION oocuvNIT PAGE

"6.4.6 Deleted

6.I4. Deleted

S 6.4.6.2 Deleted

"R EPAR ED SPECIFICATION NO.
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O~a~. o the roour ap~s~pif4~cit~is =W bO irdtlated
By -oiu AA~~ _t4a -o r*48, ON !At E.te

10%V0ce i ý nt 6, A U Ye 6der~q;a q otead, d 1. bq nat"fl"d o
an&l *.tIeu as soon as pcpsjbAe. AU.3 oiio will bo
OwAft1'ed, in a wsibsoquitat rayision of the *w~flostious

6e~slol dttLjt - s1A!rn cmfaze AsW orAU3 uta~ts a~ang. or
1.Rtentiofl to ~*iarn til. reqc1xetiento of ihs pro ouru'nt

6.5.1.2 OFFICIAL OHAW3E - AIA. canisges to tho Jmewo~iupt "eoiti"
oatuor, win be aaoeop~l±oa by rwvt&Umi C -the SPWGZFXQdmgO
QQWIEL CRAWIM& wd~/or SP~0F=fATIOVN DOWN*,~

6*5.1.3 IffT"WI NOTICE OF SPECIPICATION CHANWC - Ja Utanoes
whien a upecifloattion must be ttar~ged invodiAte1lr the obanpg
may be auathorized by a -letter or telegram of' 1zt.tion fro*~
the Boeirg Rateriel Dpartbirent. In this coote the letter or
telegra of intention will be followed tgr a a~sttaatiating
rrsiaion to the apecifivcat.on,

L ,

Ip0wftw N
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___ __ __gem__ A-ni
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6.5.2 VENOR CHA=ES

6.5.2.1 SPHIFICA~TON CHAWGZ Changes to the procuremient specifi-
cation may be requested IV the Vendor or ders concerned
and, if approved, wil be confirmod in a ev*se•qent revision
of .the specification.

6.5.2.2 CMIAfGES AnTh DZS3ON PROPOSAL APPROVAL - After &W design
propocal approval has been ranted, it shall be De906a9 7
to obtain written approval of BAC prior to the incorpar-
ation of mn change affecting psical, funtionsal, or
structural interchanCeability or weight.

6.5.2.3 ANMES AF TENTATIVE AD/OR FMAL APPROVAL - After
tentative and/or final approval have been granted, it shall
be necessar• to obtain written approval of C prior to the
incorpcr.ti of asv change whatsoever. Vhen a change has
been approved, revised drawings and data shall be sent to
MC . Revision letters or mmtbero and dates shall be used to
indicate the revision status of each original drswing or data
sheet. 1he, part number changee are not required. serial
number effectivity must be noted for all changes.

Additional or repeat qualification testtng moy be required
at the discretion of the Engineering Department.

-- ______________ • _ _ ' • ___ - IUW CAO LJ

.. IP A.ID N o .," . • .... q .
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( • 6.6 S1 .;iEiCB OF MAC-VENLOR NJTIATIONS

6,6.1 h.;4W3T FMR 0J0TAflON

Tie Vcr4or will receive a copy of Lie procaromtnrt specifica-
tion as part of the bidder's package and an initiation to
submit a desijn proposal. ihii nay include a reqjuest for
estimate of cost and delivery sclwdulej.

6.6.2 DESIGN PROPOSAL SUBMIITTAL

The Vendor's design proposal shall be prepared in accordance
with D2-4123 anid shall be sent at the time of bid submittal
to the Buyer, who will route it to the Enineerin• Department,

6.6.3 DPA IýL_%.SNCE

Upon evidence tnat t1he proposed article will mfeet specification
requirements trie Venkior will be iotified that Design Proposal
Approval 1ws been ascined.

6.6.4 Deleted

6,6,5 PURCHASE OfhDER

After DPA has beon i~auedp the jiuyer may issue the purchase
order.

7 7F .RI ]P|. PICATION NO.

--y REVISED IBY o PTAW LTS.

-A 1DlO-2u402

IIA 114V1 .-. - - . ... ...
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6.6.6 FINALIZIWI DESIGN

' ~ The Vendor may proceed with efforts toward final design
configuration and manufacture. In addition, the Vendor
shall prepare a preproduction test plan and submit to the
Buyer who will route the data to the -Engineering Department
for approval. This plan shall include a test schedule per
a form provided by the Buyer. When the Vendor receives
approval of his test plan, he may proceed with preproduction
testing.

6.6.7 CRITICAL D&3IGN REVIEW

A critical design review shall be accomplished by BAC
Lngineering on the equipment at the time the production
configuration is established and prior to the start of
preproduction testing. This shall be a detail analysis
of each part of the equipment with respect to its adequacy
to fulfill its function. The Vendor shall make available
to BAC sufficient data necessary to perform this review.
Design data to be furnished will include but not be
restricted to:

(a) Detail production drawings
(b) Circuit diagrams
(c) Detail reliability program
(Wi Detailed numerical reliability analysis in which the

potential operational reliability figure and/or mtbf
of the equipment is calculated. An explanation of the
basis for selection of the reliability figure and/or
mtbf for the individual parts shall be included.

(e) The Interference Control plan in accord with and within
the time specified per paragraph 3.4 of D2-2444.

The above data shall be furnished on a keep-up-to-date basis.

NCTIFICATIrN OF T6STING

The Vendor shall notify Boeing at least three days prior
to conducting any tests in which data is to be used for
qualification purposes. (At this time the Vendor must
supply a revised test schedule.) The Buyer will notify
the Vendor if Boeing witnesses are required at any or all
such tests.

6.6.9 SUBIT'PAL OF TEST DATA

The Vendor shall send preproduction data to the Buyer
who will in turn route it to the Ehgineering Department.
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6,6,0 OGRAMIG APPRO(AL

If the preproduotion data indicates that the article

will Meet all speoification requirements, either
tentative or final approval vi l1 be assimned.

NOTE,

Orimrily, an -irticle must be assigned tentative or
final approval before it can be installed on produo-
tion assemblies. Piurchase orders will stipulate that
no articles shall be shippod before approval has beon
received. The Buyer, however, may apply for limited
or flipjit (operational) -ertifioation and then authorize
limited shipmont to suetsin production until approval
is assigned. This -appliairtion for certification must
be accompanied by t.ho ýdata reaired under paragrap~h6.4-4.5.

6.6.11 NOTIFICATION OF AC'PHOVAL

The Vendor will be notified of a oertifioation or approval
issued to his article by ueans of a letter signed by the
Buyer and followed up with a revised copy of the 8eci-
fiqation Control Drawing. When it is urgent to rebase
manufactured articles for shipment to the Buyer, advanoe
notice of oertification or approval may be telephoned# or
telegraphed to the Vendor by the Buyer.

6.6.12 APPROVAL OF AOCCETANGE TEST PROCEDURE

The Vendor's Acceptance Test Procedure, as required by
paragraph 6.4.4.5 must be approve.d by the Engineering
Department prior to the shipment of the Vendor's articles.
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-&U1JCTION DISCRWk•AiCY RO1RT IN67RUCTlONS FOR FIOJUR 1

This foft shall be used to report the details of every
diserepancy, malfunction or failure observed on ay item,
parts, material or. assembly during preproduction testing.
klio tographe shall -be included whenever they contribute to
the understanding.

The form will be originated by the observer of the discrepancy,
malfunction, or failure. It must Pe complete and accurate
as possible.

The form will be reviewed for completeness in the area in
which it is originated. After completion, the form will be
routed as indicated at the bottom of the form.

1. Serial number of the report.

2. Date discrepancy was detected.

3. Cross reference to venoor report on same discrepancy.

4. hae of observer originating report.

5. hame of person wro checks report for completeness
and approves.

6. Number of preproduct.on test paragraph being run when
discrepancy occurred. ,

7. Total running time (hours and minutes) accumulated at time
discrepancy occurred for test being run as indicated in
item 6.

d. Total preproduction test time (hours) accumulated UrILAU
6stwpvrQaph&.wcwpleted prior to this discreparmy.

9. ae.:frf9oeing witness who oaserved this discrepancy.

iU. Thi- block to be completed only for those preproduction
test paragraphs wiich call for more than one operating modA.

1. Nlumber of Boeing purcviase order which buys the item being"
qualified.

12. Nam of vendor and the city in which the item is being
9aalified.

13o' NMc of part as 6iven in the tiUa Q; the Bqejag proege-
*ent specolcation document,

rR In__ LA M ----_u204.&02

1,. S9ENO AIRPLANE COMPAu's MAThS x~ - PAS
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7±"ure .Lb

14. J4orb of the Boeing 1ocurement O.aification Drawing
w ith dash numbers as appicoable.

15.' Mame of the Vendor assembly which is discrepant.

16. Asseably nimber of the Vendor assembly wtich is
diserppant.

17. 5erial number of tue Vendor assembly wixich is discrepant.

16. Nam of tUs specific iart in the Vendor assembly which
is discrepant.

19. .Art n•uber of trio apecit ic part in the Vendor assembly
which is discrepant.

20o LocatioiL or reference desinator for tre specific part
in the Vender assembly wtich is discrepant.

21. A specific narrative description of background symptmS,
environment, actual test values read, opezator0s commentep
and cause of aiscrepancy if known.

22. rratlvs analysis of discrepancy wnich is made to
determine corrective action to be taken.

23. Narrative acount of corrective action taken to correct
discrepancy and prevent recurrence.

24-3U. For Boeing use only,

31o Routing instructions.

PEPAUS I" CWCATIO NO.
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Figure 2a

ACCkeyIA= OR FUNCTOUNAL TEST 3JMMAhX lh5%IiCTlONS V(R FL 4 2

This form bhall be uLed to report the completion of ea8h
test reference or functional test paragraph by number and
date in chronological order. All test references shall be
listed wiiether discrepancies occurred or not aId shall
include operating time and cycles.

Ine details of every discrepancy, malfunction# or failure
observed on any item, part, materials or assembly occurring
curing fxuictional testind sliall be reported in proper order.
Pnotobraphs snall be included wuhnever they contribute to
the unders tandin,.

1. Name of manufacturer or vendor of item reported on.

2. Name of equipment or item as given in the title of the
boeing Procurement Specification Document.

3. Assembly or part number of the vendor item being
reported on.

4. ierial number of the vendor item being reported one

h0 Mimber of Lhe Boeing rrocurement Specitication Document
and revision date.

6. Iumber of the test reference or functioral teat para-
graph and the sate on which it was completed.

7. List names of functional tests completed opposite each
n-mbur ana state actual test values read, If no
discrepancies occurred during test# so indUate. If
discrepancies did occur summarise them oppopite tft
appropriate test number. Each summary shall include cause#
if known, an.d action taken. ..,ru failed parts shall be
completely identif ied.

6. Gperatin6 time and cycles accumulated shall be listed
for each test reference number.

9. houtinx instructions.
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